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(57) ABSTRACT

The present invention belongs to the field of biotechnology
and relates to the treatment of diseases, especially the treat-
ment of FGF overexpression-related diseases. Particularly,
the present invention relates to FGFR-Fc fusion proteins and
the use thereof in the treatment of angiogenesis regulation-
related diseases. More particularly, the present invention
relates to isolated soluble FGFR-Fc fusion proteins and their
applications in manufacture of the medicament for the treat-
ment of angiogenesis regulation-related diseases.
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FGFR-FC FUSION PROTEINS AND THE USE
THEREOF

CROSS-REFERENCE TO A RELATED
APPLICATION

The present application is a continuation-in-part of Inter-
national Application PCT/CN2012/075706, filed May 18,
2012; which claims priority to Chinese Application No. 2011
10132218.9, filed May 20, 2011; both of which are incorpo-
rated by reference herein in their entirety, including any fig-
ures, tables, nucleic acid sequences, amino acid sequences, or
drawings.

The Sequence Listing for this application is labeled
“SeqList-10 Jun. 14-ST25.txt which was created on Jun. 10,
2014 and is 105 KB. The entire content of the sequence listing
is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

The present invention belongs to the field of biotechnology
and relates to the treatment of diseases, especially the treat-
ment of FGF overexpression-related diseases. Particularly,
the present invention relates to FGFR-Fc fusion proteins and
the use thereof in the treatment of angiogenesis regulation-
related diseases. More particularly, the present invention
relates to isolated soluble FGFR-Fc fusion proteins and their
applications in manufacture of the medicament for the treat-
ment of angiogenesis regulation-related diseases.

BACKGROUND OF THE INVENTION

Angiogenesis is one of the primary factors resulting in the
growth and metastasis of malignant tumors [1]. The process
of angiogenesis is regulated by many factors, among which
some factors promote angiogenesis, while some factors
inhibit angiogenesis, and as a result, the regulation of angio-
genesis is a very complicated dynamic process [2]. Anti-
angiogenesis treatment is intended to control the growth of a
tumor by blocking angiogenic stimulating factors or prevent-
ing angiogenesis in the tumor using angiogenesis inhibitors.
At present, a large amount of angiogenic stimulating factors
are known, such as, for example, vascular endothelial growth
factor (VEGF), fibroblast growth factor (FGF), hepatocyte
growth factor (HGF) etc. which may stimulate the division
and differentiation of vascular endothelial cells and the mor-
phogenesis of blood vessels. Among these factors mentioned
above, it is now known that VEGF is the most angiogenesis-
specific and the most effective growth factor [3, 4].

In a hypoxic environment inside tumor tissue, VEGFs are
secreted by the tumor cells, which induce the division and
migration of vascular endotheliocytes, resulting in the estab-
lishment of a tumor vascular network. It has been demon-
strated that the inhibition of VEGF may prevent angiogenesis,
and further inhibit the growth of tumor. For this reason, VEGF
and its receptors are important targets for anti-angiogenesis
medicaments.

At present, anti-angiogenesis medicaments demonstrated
in clinical trials to have efficacy include Bevacizumab (under
the trade name of Avastin), which is able to block VEGF
directly and inhibit the tumor angiogenesis. Bevacizumab
was approved for marketing by the FDA in 2004, and as a
first-line drug for rectal cancer, it is the first marketing-ap-
proved drug that plays a role in anticarcinogenesis by inhib-
iting angiogenesis. Avastin is a humanized anti-VEGF mono-
clonal antibody, which is produced by Genentech. In a large-
scale Phase III clinical trial, the combined therapy by Avastin
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and chemotherapy may significantly extend the survival time
of'the patients suffered from many kinds of cancers, including
rectal cancer, lung cancer, breast cancer and renal cancer. [5,
6] The clinical success of Avastin is a landmark, demonstrat-
ing that the anti-angiogenesis treatment using tumor vascular
system as the target is a clinically effective measure and
provide a new path for the tumor treatment.

Besides Avastin, several drugs for anti-VEGF signaling are
also in the late phase of human clinical trial and are expected
for clinical application in the next several years. Among oth-
ers, Aflibercept (also called as VEGF-Trap), developed by the
Regeneron and Sanofi-Aventis, is now in Phase III clinical
trial[7]. An anti-VEGF receptor II (VEGFR2) monoclonal
antibody drug IMC-1121B (Imclone) is also in Phase III
clinical trial[8]. The amino acid sequence of VEGFR2 is
provided in SEQ ID NO: 3 and the nucleotide sequence of
VEGFR2 mRNA is provided in SEQ ID NO: 6.

Great progress has been achieved in the clinical treatment
of tumor using anti-VEGF medicament, however, it has also
been shown by the clinical trial that the anti-VEGF treatment
are also considerably limited. From the point of the effect of
tumor treatment, Avastin may extend the half survival time of
the colon cancer patient for about 3-4 months [9, 10], and
extend the half survival time of the breast cancer patient for
about 7-8 months [11], and thus, Avastin cannot effectively
inhibit the growth of tumor blood vessel over the long term.

The primary causes resulting in the failure of anti-VEGF
treatment or the appearance of resistance may depend on the
regulation of tumor angiogenesis by a plurality of factors.
Although VEGF plays an important role in angiogenesis, it is
not the only angiogenesis stimulating factor. Meanwhile,
owing to the heterogeneity of tumor cells, the complexity of
tumor microenvironment and the compensatory response
mechanism of body, when the activity of VEGF is inhibited
for a long period of time, other angiogenesis stimulating
factors would be expressed [12], and thus the growth of tumor
blood vessel is no longer dependent on VEGF signaling path.

The variation of angiogenesis factors expressed by the
tumor was studied during anti-VEGFR2 treatment for pan-
creatic tumor by Prof Hanahan’s group (University of Cali-
fornia, San Francisco, US), indicating that the expression of
several genes changed during anti-VEGF treatment, in which
the expression of FGF-2 significantly increased. It has been
shown that the expression of FGF, especially FGF-2,
increased significantly in the tumor resistant to anti-VEGF
treatment so that angiogenesis was activated again and the
tumor repopulation was inhibited after blocking FGF signal
pathway [13]. It may be seen that the over-expression of
FGF-2 is closely related to the ability of tumor to escape from
anti-VEGF treatment.

Fibroblast growth factor (FGF) is a growth factor family
for heparin-binding, and there are 22 family members (FGF
1-14, 16-23) in mammals. FGF plays an important role in
many biological functions, for example, cell proliferation,
differentiation, migration, angiogenesis and tumorigenesis.
Fibroblast growth factor receptor (FGFR) is the receptor that
binds the family members of fibroblast growth factor. FGF
may bind FGFR and activate the downstream signal pathway,
which plays an important role in a physiological and patho-
logical process, such as embryogenesis, development, vascu-
logenesis, vasodilatation, neuroregulation, ischemia protec-
tion, wound healing and tumorigenesis. [ 14, 15] It has been
demonstrated that overexpression of FGF/FGFR in vivo is
closely related to many diseases including tumors (such as
fibroma, neuroglioma, melanoma, prostate carcinoma, lym-
phomata, leukaemia, urinary, and system cancer), skeletal
system diseases (dwarfism, craniosynostosis, achondropla-
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sia, and acanthosis nigricans) and renal failure. It has been
reported that increased expression level of FGF and its recep-
tor may directly promote the survival and proliferation of
tumor cells, and the survival of hepatic carcinoma cells is
significantly reduced by down-regulation of FGF by siRNA
[22].

At present, few researches focus on the development of
new anti-angiogenesis medicament using FGF and its recep-
tor as the target in clinical trials. For example, FP-1039, a
fusion protein composed of whole extracellular domain of
human FGFR1 and human IgG1 Fc fragment, is developed by
a US company Five Prime and now in volunteer recruitment
stage of Phase I clinical trail. However, it has been suggested
by researches of Wang and Olsen that the first Ig-like domain
of' the extracellular domain of human FGFR1 and the linking
fragment between the first and the second Ig-like domain of
the extracellular domain of human FGFR1 may inhibit bind-
ing of FGFR1 and FGF [20, 21].

The tertiary structure of a protein is closely related to its
biological function. The FGF binding capacity is directly
influenced differences among the conformations of each Ig-
like domain of the extracellular domain of FGFR and the
linking fragment. Different fusion proteins, composed of the
FGFR extracellular domain fragments of various lengths and
IgG Fc, are constructed by means of genetic engineering to
obtain fusion proteins with different conformations, so that
the fusion protein with high efficiency of FGF binding and
biological activity can be screened.

There are four FGFR genes in mammals: fgfR1-fgfR4.
Fibroblast growth factor receptor is composed of the extra-
cellular domain, transmembrane domain and intracellular
domain. There are many members in FGFR family, which
have similar extracellular domain but vary in the ligand bind-
ing property and kinase domain. Their extracellular domains
include three immunoglobulin-like (Ig-like) domains: the
first Ig-like domain, the second Ig-like domain and the third
Ig-like domain, and there is a sequence between the first and
the second Ig-like domain, which is referred as the interme-
diate functional sequence of the Ig-like domain of FGFR (IFS
for short herein) in this specification. The intermediate func-
tional sequence may comprise one acidic amino acid seg-
ment, which is referred as acidic box (AB).

BRIEF SUMMARY

The present invention provides isolated soluble fusion pro-
teins of fibroblast growth factor receptor (FGFR), which
comprise: a part derived from an intermediate functional
sequence (also referred to herein as IFS) of an Ig-like domain
of FGFR, a second Ig-like domain (also referred to herein as
D2) of FGFR, athird ig-like domain (also referred to herein as
D3) of FGFR and an immunoglobulin Fc region.

In certain embodiments, the part derived from IFS contains
no acidic box. In other embodiments, the IFS portion has the
amino acid sequence of position 134 to position 162, position
145to position 162, or position 151 to position 162 of SEQ ID
NO: 1, or has an amino acid sequence sharing at least 70%
identity with the amino acid sequence of position 134 to
position 162, position 145 to position 162 or position 151 to
position 162 of SEQ ID NO: 1.

The present invention further relates to a fusion protein,
which comprises or consists of: the first Ig-like domain (also
referred to herein as D1) of FGFR or a moiety thereof, a part
derived from the intermediate functional sequence region of
the Ig-like domain of FGFR, the second Ig-like domain of
FGFR, the third Ig-like domain of FGFR, and an immuno-
globulin Fc region.
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Preferably, the D1 domain or a moiety thereof possesses:

the amino acid sequence corresponding to position 40 to
position 118 of SEQ ID NO: 1, or an amino acid sequence
sharing at least 70% identity, preferably at least 80%, 90%,
93%, 95%, 97%, 98% or 99% identity with the sequence of
position 40 to position 118 of SEQ ID NO: 1; or the amino
acid sequence corresponding to position 77 to position 118 of
SEQ ID NO: 1, or an amino acid sequence sharing at least
70% identity, preferably at least 80%, 90%, 93%, 95%, 97%,
98% or 99% identity with the amino acid sequence of position
77 to position 118 of SEQ ID NO:1.

In one aspect, the present invention provides a fusion pro-
tein that comprises or consists of: the intermediate functional
sequence region of the Ig-like domain of FGFR or a moiety
thereof, the second Ig-like domain of FGFR, the third Ig-like
domain of FGFR and immunoglobulin Fc region, wherein:

the second Ig-like domain of FGFR has the amino acid
sequence corresponding to position 163 to position 247 of
SEQ ID NO: 1, or an amino acid sequence sharing at least
70% identity, preferably at least 80%, 90%, 93%, 95%, 97%,
98% or 99% identity with the amino acid sequence of position
163 to position 247 of SEQ ID NO: 1; and/or

the third Ig-like domain of FGFR has the amino acid
sequence corresponding to position 270 to position 359 of
SEQ ID NO: 1, or an amino acid sequence sharing at least
70% identity, preferably at least 80%, 90%, 93%, 95%, 97%,
98% or 99% identity with the amino acid sequence of position
270 to position 359 of SEQ ID NO: 1.

The present invention further provides a fusion protein that
comprises a region derived from the extracellular domain of
FGFR and a immunoglobulin Fc region or composed thereof,
wherein the region derived from the extracellular domain of
FGFR:

(1) has the amino acid sequence indicated by positions
358-580 of SEQ ID NO: 9, positions 304-526 of SEQ ID NO:
10, positions 278-500 of SEQ ID NO: 11, positions 246-468
of SEQ ID NO: 12, positions 235-457 of SEQ ID NO: 13,
positions 229-451 of SEQ ID NO: 14 or positions 224-446 of
SEQ ID NO: 15, or the amino acid sequence encoded by the
nucleotide sequence indicated by positions 1074-1740 of
SEQ ID NO: 16, positions 912-1578 of SEQ ID NO: 17,
positions 834-1500 of SEQ ID NO: 18, positions 738-1404 of
SEQ ID NO: 19, positions 705-1371 of SEQ ID NO: 20,
positions 687-1353 of SEQ ID NO: 21 and positions 672-
1338 of SEQ ID NO: 22;

(2) comprises or consists of the amino acid sequence shar-
ing at least 70% identity, preferably at least 80%, 90%, 93%,
95%, 97%, 98% or 99% identity with the amino acid
sequence indicated by positions 358-580 of SEQ ID NO: 9,
positions 304-526 of SEQ ID NO: 10, positions 278-500 of
SEQ ID NO: 11, positions 246-468 of SEQ ID NO: 12,
positions 235-457 of SEQ ID NO: 13, positions 229-451 of
SEQ ID NO: 14 or positions 224-446 of SEQ ID NO: 15; or

(3) comprises or consists of the amino acid sequence
encoded by a nucleotide sequence sharing at least 70% iden-
tity, preferably at least 80%, 90%, 93%, 95%, 97%, 98% or
99% identity with the nucleotide sequence indicated by posi-
tions 1074-1740 of SEQ ID NO: 16, positions 912-1578 of
SEQ ID NO: 17, positions 834-1500 of SEQ ID NO: 18,
positions 738-1404 of SEQ ID NO: 19, positions 705-1371 of
SEQ ID NO: 20, positions 687-1353 of SEQ ID NO: 21 or
positions 672-1338 of SEQ ID NO: 22.
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The present invention further relates to a fusion protein,
wherein the protein:

(1) comprises the amino acid sequence indicated by any
one of SEQID NOs: 9-15, or an amino acid sequence encoded
by the nucleotide sequence indicated by any one of SEQ ID
NOs: 16-22;

(2) comprises or consists of the amino acid sequence shar-
ing at least 70% identity, preferably at least 80%, 90%, 93%,
95%, 97%, 98% or 99% identity, with the amino acid
sequence indicated by any one of SEQ ID NOs: 9-15; or

(3) comprises or consists of the amino acid sequence
encoded by the nucleotide sequence sharing at least 70%
identity, preferably at least 80%, 90%, 93%, 95%, 97%, 98%
or 99% identity, with the nucleotide sequence indicated by
any one of SEQ ID NOs: 16-22.

Preferably, in the fusion protein of the present invention,
the immunoglobulin Fc region is human IgG1 Fe region, and
more preferably, it comprises:

the amino acid sequence corresponding to SEQ ID NO: 7,
or the amino acid sequence sharing at least 70% identity,
preferably at least 80%, 90%, 93%, 95%, 97%, 98% or 99%
identity, with the amino acid sequence of SEQ ID NO: 7; or

the amino acid sequence encoded by the nucleotide
sequence corresponding to SEQ ID NO: 8, or the amino acid
sequence encoded by the nucleotide sequence sharing at least
70% identity, preferably at least 80%, 90%, 93%, 95%, 97%,
98% or 99% identity, with the nucleotide sequence of SEQ ID
NO: 8.

In one embodiment of the present invention, the immuno-
globulin Fe region is located at the C-terminus of the fusion
protein.

The present invention further provides a fusion protein
precursor comprising a secretory signal peptide region, for
example, VEGFR1 signal peptide region, and preferably, the
secretory signal peptide region has the amino acid sequence
of'position 1 to position 26 of SEQ ID NO: 2 or the amino acid
sequence encoded by the nucleotide sequence of SEQ ID NO:
23. Preferably, the signal peptide region is located at the
N-terminus of the precursor. The nucleotide sequence of
VEGFR1 mRNA is provided in SEQ ID NO: 5.

In another aspect of the present invention, an isolated
nucleic acid molecule that encodes the fusion protein or the
precursor of the fusion protein of the present invention is
provided. Preferably, the nucleic acid molecule comprises the
nucleotide sequence indicated by any one of SEQ ID NOs:
16-22.

The present invention provides a fusion protein that
sequentially comprises from the N-terminus to the C-termi-
nus: portions derived from IFR, D2, D3 and immunoglobulin
Fc region.

The domains and/or regions involved in the fusion protein
of the present invention can be linked directly and/or by a
linker. In one embodiment, the region derived from the extra-
cellular domain of FGFR and immunoglobulin Fc region are
linked directly. In another embodiment, the region derived
from the extracellular domain of FGFR and immunoglobulin
Fc region are linked by a linker.

In one aspect, the fusion protein of the present invention
inhibits angiogenesis. In another aspect, the fusion protein of
the present invention binds FGF, preferably FGF2, in vivo
and/or in vitro. In another aspect, the fusion protein of the
present invention inhibits tumor cells directly.

The present invention further relates to an FGFR-Fc fusion
protein that comprises a portion derived from the extracellu-
lar domain of FGFR and a portion derived from immunoglo-
bulin Fc region. Particularly, the portion derived from the
extracellular domain of FGFR is derived from the extracellu-
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lar domain of FGFR1. Preferably, the immunoglobulin Fc
region is a human immunoglobulin Fe region, for example, a
human IgG1 Fe region. In one aspect of the present invention,
the FGFR-Fc fusion protein of the present invention has the
capacity of binding and/or antagonizing FGF, and thus,
inhibit angiogenesis.

Inthe FGFR-Fc fusion protein of the present invention, the
portion derived from the extracellular domain of FGFR may
comprise one or more selected from the group consisting of:
D1 domain or a moiety thereof, the portion derived from IFS,
D2 domain or a moiety thereof and D3 domain or a moiety
thereof.

In one embodiment, the part derived from the extracellular
domain of FGFR may comprise D1 or a moiety thereof, the
part derived from IFS, D2 domain and D3 domain.

In another embodiment, the part derived from the extracel-
Iular domain of FGFR may comprise the part derived from
IFS, D2 domain and D3 domain, and preferably, the part
derived from IFS has the amino acid sequence corresponding
to position 134 to position 162, position 145 to position 162,
or position 151 to position 162 of SEQ ID NO: 1.

In some embodiments, the FGFR-Fc fusion protein of the
present invention contains no D1 or a moiety thereof. In some
other embodiments, the FGFR-Fc fusion protein of the
present invention contains no part from IFS other than the
amino acid sequence corresponding to position 134 to posi-
tion 162, position 145 to position 162, or position 151 to
position 162 of SEQ ID NO: 1.

In some embodiments of the present invention, the order
from the N-terminus to the C-terminus of each region and/or
each domain involved in the FGFR-Fc fusion protein may be
any order. In some other embodiments, the order can be as
shown in FIG. 1. In some other embodiments, the order may
be different from the order shown in FIG. 1.

In some embodiments, the FGFR-Fc fusion protein of the
present invention further comprises one or more intrachain
disulfide bonds, and preferably, comprises one or more intra-
chain disulfide bonds in the Ig-like domain.

In one aspect of the present invention, the FGFR-Fc fusion
protein can be produced by expression of the nucleic acid
comprising the nucleotide sequence indicated by any one of
SEQ ID NOs: 16-22 in a mammalian cell line. The mamma-
lian cell line can be, for example, a CHO cell line.

In another aspect of the present invention, a vector com-
prising the nucleic acid molecule of the present invention is
provided.

In another aspect of the present invention, cells, such as
CHO cells, transfected by the vector are provided.

In another embodiment of the present invention, a pharma-
ceutical composition, which comprises the fusion protein, the
nucleic acid molecule, the vector, or the cells of the present
invention, as well as a pharmaceutically acceptable carrier, is
also provided.

In another aspect, the present invention provides a method
for producing the angiogenesis-inhibitory fusion protein,
which is carried out by expressing the fusion protein of the
present invention in prokaryotic cells or eukaryotic cells,
especially, in mammalian cell lines.

The present invention further provides a method for pro-
ducing the angiogenesis-inhibitory fusion protein, which is
carried out by expressing the nucleic acid molecule of the
present invention in a mammalian cell. The mammalian cell
line can be, for example, a CHO cell line.

In another aspect of the present invention, a method for
inhibition of angiogenesis is provided, which comprises
administering, to a subject in need thereof, an angiogenesis-
inhibiting effective amount of the FGFR-Fc fusion protein,
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the nucleic acid molecule encoding the protein, the vector
comprising the nucleic acid molecule and/or a pharmaceuti-
cal composition comprising any one of these materials. Pref-
erably, the method is carried out in a mammal.

In another aspect of the present invention, a method for the
treatment and/or prevention of a tumor in a mammal is pro-
vided. This method comprises administering, to a need of
such treatment, a therapeutically or preventively effective
amount of the FGFR-Fc fusion protein, the nucleic acid mol-
ecule encoding the protein, the vector comprising the nucleic
acid molecule, and/or a pharmaceutical composition com-
prising any one of these materials. Preferably, the tumor is a
solid tumor.

In another aspect, the present invention provides a method
for the treatment or prevention of ophthalmic angiogenesis-
related diseases in mammals. This method comprises admin-
istering, to a subject in need of such treatment or prevention,
a therapeutically or preventively effective amount of the
FGFR-Fc fusion protein, the nucleic acid molecule encoding
the protein, the vector comprising the nucleic acid molecule,
and/or a pharmaceutical composition comprising any one of
these materials. Preferably, the ophthalmic angiogenesis-re-
lated disease is age-related macular degeneration.

The present invention further relates to use of the FGFR-Fc
fusion protein, the nucleic acid molecule encoding the pro-
tein, the vector comprising the nucleic acid molecule, and/or
apharmaceutical composition comprising any one mentioned
above according to the present invention in the manufacture
of' a medicament for inhibiting angiogenesis.

Furthermore, the present invention further relates to use of
the FGFR-Fc fusion protein, the nucleic acid molecule encod-
ing the protein, the vector comprising the nucleic acid mol-
ecule, and/or a pharmaceutical composition comprising any
one mentioned above according to the present invention in
manufacture of a medicament for the treatment or prevention
of angiogenesis-related diseases, and preferably, the angio-
genesis-related disease is a tumor or ophthalmic angiogen-
esis-related disease.

In the disclosure, only some specific embodiments claimed
for protection are illustrated by way of example, in which the
technical features described in one or more technical propos-
als can be combined with any one or more technical propos-
als, and these technical proposals obtained by combination
are also within the scope of this application, as if these tech-
nical proposals obtained by combination were already spe-
cifically described in the disclosure.

It should be understood that the description below is only
illustrated by way of example for the technical solutions
claimed for protection by the present invention, and not
regarded as any limitation on these technical solutions. The
protection scope of the present invention shall be defined by
the claims as appended.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a structural representation of a FGFR1-Fc fusion
protein. The FGFR1-Fc fusion protein is represented by a
solid line, and a deleted amino acid is represented by a dashed
line; the antibody-like domain is represented by a circle;
different antibody-like domains are represented by numbers
1-3; a disulfide bond is represented by s s; human IgG1 Fc is
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represented by a grey box; VEGFR1 signal peptide is repre-
sented by SP; the acidic box sequence is represented by a box
with the letters AB.

FIG. 2 shows a comparison of FGF-2 binding among vari-
ous FGFR1-Fc fusion proteins. Binding of heparin (100
ng/ml) containing FGF-2 (50 ng/mL.) or FGF-2 (50 ng/mL.)
alone to each FGFRI1-Fc¢ fusion protein (20 ng/ml) is
detected by ELISA.

FIG. 3 shows SDS-PAGE of 26# FGFR1-Fc fusion protein.

FIG. 4 shows the binding of FGF-2 to a gradient concen-
tration of 26# FGFR1-Fc fusion protein.

FIG. 5 shows the affinity between 26# FGFR1-Fc fusion
protein and FGF-2.

FIG. 6 shows the effect of 26# FGFR1-Fc fusion protein on
the HUVEC cell division induced by FGF-2.

FIG. 7 shows the anti-tumor efficacy of FGFR-Fc in renal
carcinoma model

FIG. 8 shows the anti-tumor efficacy of FGFR-Fc in lung
carcinoma model

BRIEF DESCRIPTION OF THE SEQUENCES

SEQIDNO:1 is an amino acid sequence of human FGRF1.

SEQ ID NO:2 is an amino acid sequence of human
VEGFRL1.

SEQ ID NO:3 is an amino acid sequence of human
VEGFR2.

SEQ ID NO:4 is a nucleotide sequence of human FGFR1.

SEQID NO:5 is a nucleotide sequence of human VEGFR1.

SEQID NO:6 is a nucleotide sequence of human VEGFR2.

SEQ ID NO:7 is an amino acid seq of human IgG Fe.

SEQ ID NO:8 is a DNA seq of human IgG Fe.

SEQ ID NO:9 is a #19 fusion protein.

SEQ ID NO:10 is a #13 fusion protein.

SEQ ID NO:11 is a #22 fusion protein.

SEQ ID NO:12 is a #23 fusion protein.

SEQ ID NO:13 is a #26 fusion protein.

SEQ ID NO:14 is a #29 fusion protein.

SEQ ID NO:15 is a #8 fusion protein.

SEQ ID NO:16 is a DNA seq of #19 fusion protein.

SEQ ID NO:17 is a DNA seq of #13 fusion protein.

SEQ ID NO:18 is a DNA seq of #22 fusion protein.

SEQ ID NO:19 is a DNA seq of #23 fusion protein.

SEQ ID NO:20 is a DNA seq of #26 fusion protein.

SEQ ID NO:21 is a DNA seq of #29 fusion protein.

SEQ ID NO: 22 is a DNA seq of #8 fusion protein.

SEQ ID NO:23 is a DNA seq of VEGFR1 signal peptide.

SEQ ID NO:24 is a forward primer DNA seq of #19 fusion
protein.

SEQ ID NO:25 is a forward primer of DNA seq of #13
fusion protein.

SEQ ID NO:26 is a forward primer DNA seq of #22 fusion
protein.

SEQ ID NO:27 is a forward primer DNA seq of #23 fusion
protein.

SEQ ID NO:28 is a forward primer DNA seq of #26 fusion
protein.

SEQ ID NO:29 is a forward primer DNA seq of #29 fusion
protein.

SEQ ID NO:30 is a forward primer DNA seq of #8 fusion
protein.

SEQ ID NO:31 is a reverse primer DNA seq of FGFR1.

SEQID NO: 32 is a forward primer DNA seq ofhuman IgG
Fe.

SEQ ID NO:33 is a reverse primer DNA seq of human IgG
Fe.
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DETAILED DESCRIPTION

Definitions

Unless otherwise defined, all scientific terms used herein
have the same meaning as commonly understood by those
skilled in the art. With regard to the definitions and terms in
the art, reference may be made to Current Protocols in
Molecular Biology (Ausubel) by the skilled one. Standard
three- and/or one-letter code used for expressing one of 20
common [-amino acids in the art are adopted as the abbre-
viation of amino acid residues.

Although the number ranges and approximate parameter
values are given in a broad range in the present invention, all
numbers in the specific examples are described as precise as
possible. However, certain errors can exist in any numerical
values, which may result from, for example, the standard
deviation during the measurement. Additionally, all ranges
disclosed herein encompass any and all possible subranges
contained therein. For example, it should be understood that
the range “from 1 to 10” as described herein encompasses any
and all possible subranges between the minimum 1 and the
maximum 10 (including the endpoints). Additionally, it
should be understood that any reference referred as “incor-
porated herein” is incorporated in its entirety.

Additionally, it should be noted that unless otherwise
clearly and explicitly stated, the singular form includes the
plural referent, as used in the present invention. The term “or”
and the term “and/or” are used interchangeably, unless oth-
erwise clearly indicated in the context.

As used herein, the term “Fc”, “Fe region”, “Fc fragment™
or “immunoglobulin Fc region” refers to the crystallizable
fragment of immunoglobulin, and in the present invention,
said Fc region is preferably the human IgG1 Fc region.

The term “Fc fusion protein” refers to the antibody-like
molecule that incorporates the binding specificity of a heter-
ologous protein and the effector function of a constant region
of'an immunoglobulin. In terms of the molecular structure, a
Fc fusion protein comprises the amino acid sequence having
the required binding specificity and the sequence of a con-
stant region of an immunoglobulin. A Fc fusion protein mol-
ecule generally comprises a binding site of a receptor or a
ligand. The sequence of immunoglobulin constant region
may be derived from any immunoglobulin, for example, IgG-
1, IgG-2, IgG-3 or 1gG-4 subtype, IgA (including IgA-1 and
1gA-2), IgE, IgD or IgM.

The term “soluble” protein as used herein refers to a protein
that may be dissolved in an aqueous solution at a biologically
relevant temperature, pH level and osmotic pressure. The
“soluble fusion protein” as used herein is intended to mean
that the fusion protein does not contain a transmembrane
region or an intracellular region.

As used herein, the term ““isolated” refers to a substance
and/or entity that: (1) is isolated from at least some compo-
nents which is present when initially produced (in natural
environment and/or in an experiment device) and related
thereto and/or (2) is produced, prepared and/or manufactured
artificially. The isolated substance and/or entity may be iso-
lated from at least about 10%, about 20%, about 30%, about
40%, about 50%, about 60%, about 70%, about 80%, about
90%, about 95%, about 98%, about 99%, substantially 100%
or 100% other components related to it initially.
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Theterms “part,” “fragment,” or “portion” interchangeably
refer to a part of polypeptide, nucleic acid or other molecular
constructs.

The term “Ig-like domain™ as used herein refers to immu-
noglobulin-like domain, which may be found in a plurality of
protein families and involved in many biological functions,
including cell-cell recognition, cell surface receptor, immune
function and the like.

Fibroblast growth factor (FGF) is a heparin-binding
growth factor family that has 22 family members in mammals
(FGF 1-14, 16-23). FGF is involved in many important bio-
logical functions, such as cell multiplication, differentiation,
migration, angiogenesis and tumorigenesis. FGF exerts many
biological functions by binding and activating the cell surface
FGF receptor (FGFR). (See, for example, Eswarakumar et al.
Cytokine Growth Factor Rev. 16: 139-149, 2005).

Fibroblast growth factor receptor (FGFR) is the receptor
that binds the family members of fibroblast growth factor. A
part of fibroblast growth factor receptor is involved in the
disease process. In mammals, there are 4 FGFR genes: fgfR1-
fgfR4. The fibroblast growth factor receptor is composed of
an extracellular domain, transmembrane domain, and intrac-
ellular domain. The members in FGFR family can differ from
each other in the term of ligand binding properties and kinase
domains. However, the extracellular domains thereof are
similar. There are three immunoglobulin-like (Ig-like)
domains contained in their extracellular domains: the first
Ig-like domain, the second Ig-like domain and the third Ig-
like domain, and there is also a sequence contained between
the first and the second Ig-like domain. The sequence con-
tained between the first and the second Ig-like domain is
referred to herein as the intermediate functional sequence
region of the Ig-like domain of FGFR. Said intermediate
regulation sequence comprises a region of acidic amino acids,
referred as the acidic box (AB).

Asusedherein, the term “the first Ig-like domain of FGFR”
or “the first Ig-like domain” refers to the first Ig-like domain
in the protein FGFR from the N-terminus, which has, for
example, the amino acid sequence corresponding to position
40 to position 118 of SEQ ID NO: 1. Similarly, the term “the
second Ig-like domain of FGFR” or “the second Ig-like
domain” refers to the second Ig-like domain in the protein
FGFR from the N-terminus, which has, for example, the
amino acid sequence corresponding to position 163 to posi-
tion 247 of SEQ ID NO: 1; the term “the third Ig-like domain
of FGFR” or “the third Ig-like domain™ refers to the first
Ig-like domain in the protein FGFR from the N-terminus,
which has, for example, the amino acid sequence correspond-
ing to position 270 to position 359 of SEQ ID NO: 1.

Preferably, the FGFR is FGFR1, and the first Ig-like
domain of FGFR is the first Ig-like domain of FGFR1, and the
second Ig-like domain of FGFR is the second Ig-like domain
of FGFR1, and the third Ig-like domain of FGFR is the third
Ig-like domain of FGFRI1.

A part of sequence of hFGFR1 is given as follows, in which
each Ig-like domain is shown in shaded area sequentially, see
GenBank AAH15035.1
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The amino acid sequence of FGFR1 may be found in SEQ
IDNO: 1, and its encoding nucleotide sequence may be found
in SEQ ID NO: 4.

As used herein, the term “the intermediate functional
sequence region of the Ig-like domain of FGFR” or “the
intermediate functional sequence of the Ig-like domain of
FGFR” or “IFS” refers to the sequence between the first
Ig-like domain and the second Ig-like domain in the protein
FGFR, and preferably, IFS sequence has the amino acid
sequence corresponding to position 118 to position 162 of
SEQIDNO: 1.

Unexpectedly, in accordance with the present invention, it
has been found that there is a significant effect of the inter-
mediate functional sequence region on the function of the
Ig-like domain. In some embodiments of the present inven-
tion, the part derived from the intermediate functional
sequence region contains no acidic box. More preferably, the
part derived from IFS has the amino acid sequence corre-
sponding to position 134 to position 162, position 145 to
position 162, or position 151 to position 162 of SEQ ID NO:
1.

The protein FGFR is preferably FGFR1 (SEQ ID NO: 1),
especially the protein FGFR1. The amino acid sequence of
the human FGFR1 is shown in SEQ ID NO: 1, and its cDNA
sequence is shown in SEQ ID NO: 4.

The term “FGFR” as used herein refers to fibroblast growth
factor receptor, which may be FGFR1, FGFR2, FGFR3 and/
or FGFR4. Preferably, the FGFR of the present invention is
FGFR1, more preferably, human FGFR1.

As used herein, the term “degenerate variant” means that
the degenerate variant comprises a degenerate change at the
third position of the amino acid codon so that degenerate
variants encode the same amino acid, for example the wobble
position of a triplet code comprising one or more changed
variants (also referred as synonymous variant).

Asused herein, the term “subject” refers to mammals, such
as humans. It also includes other animals, including domes-
ticated animals (such as dogs and cats), livestock (such as
cattle, sheep, pigs and horses) or experimental animals (such
as monkeys, rats, mice, rabbits and guinea pigs).

As used herein, the term “percentage identity,” “homol-
ogy,” or “identity” referred to the sequence identity between
two amino acid sequences or nucleic acid sequences. The
percentage identity may be determined by alignment between
two sequences, and the percentage identity refers to the
amount of the same residue (i.e., amino acid or nucleotide) at
the same position in the aligned sequences. Sequence align-
ment and comparison may be performed using standard algo-
rithms in the art (for example Smith and Waterman, 1981,
Adv. Appl. Math. 2: 482; Needleman and Wunsch, 1970, J.
Mol. Biol. 48: 443; Pearson and Lipman, 1988, Proc. Natl.
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Acad. Sci., US4, 85: 2444) or by the computerized versions of
these algorithms (Wisconsin Genetics Software Package
Release 7.0, Genetics Computer Group, 575 Science Drive,
Madison, Wis.). Computerized versions that are publicly
available include BLAST and FASTA. Additionally,
ENTREZ available through National Institutes of Health (Be-
thesda Md.) may be used for sequence alignment. When
BLAST and GAP-BLAST are used, default parameters for
each program (for example, BLASTN, available on the web-
site of National Center for Biotechnology Information) may
be used. In one embodiment, the percentage identity between
two sequences may be determined using GCG with a gap-
weight of 1 so that the giving weight of each amino acid gap
seems as if it is a single amino acid mismatch between two
sequences. Alternatively, ALIGN (version 2.0), which is a
part of GCG (Accelrys, San Diego, Calif.) Sequence Align-
ment Software Package, may be used.

As used herein, the term “hybridization” refers to the pro-
cess by which a stable double-stranded polynucleotide is
formed by non-covalent bonding between two single stranded
polynucleotides. The term “hybridization™ also may refer to
triple-stranded hybridization. The double stranded poly-
nucleotide (generally) produced is the “hybrid” or “duplex”.
“The condition for hybridization™ generally includes a salt
concentration lower than about 1 M, and more generally,
lower than about 500 mM, and lower than about 200 mM. The
hybridization temperature may be as low as 5° C., but it
usually higher than about 22° C., and more usually higher
than about 30° C., and preferably higher than about 37° C.
Hybridization is usually carried out under strict conditions
(i.e., the conditions under which the probe will hybridize to its
target sequence). Strict hybridization conditions are depen-
dent on the sequence and will be varied under different con-
ditions. Higher hybridization temperature will be probably
required by longer segments for specific hybridization. Since
the hybridization stringency may be influenced by other fac-
tors (including base composition and length of the comple-
mentary strand, the presence of organic solvent and the
degree of base mismatch), the combination of parameters is
more important than the absolute value of any single param-
eter. Generally, the strict condition is selected as 5° C. lower
than the Tm of the sequence under certain ionic strength and
pH. Exemplary strict conditions include pH 7.0to 8.3, sodium
ion (or other salts) concentration of at least 0.01 M to no more
than 1 M and temperature of at least 25° C. For strict condi-
tions, see, for 2"¢ example Sambrook, Fritsche and Maniatis.
“Molecular Cloning A laboratory Manual”, edition, Cold
Spring Harbor Press (1989) and Anderson “Nucleic Acid
Hybridization”, 1* edition, BIOS Scientific Publishers Lim-
ited (1999), which are incorporated herein by reference for all
purposes mentioned above.
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As used herein, the terms “linker,” “peptide linker,” “link-
ing sequence,” and “linker sequence” refer to a short amino
acid sequence by which individual domain and/or region
involved in the present fusion protein are linked together. The
length of the short amino acid sequence is generally 1-20
amino acids, and preferably, 2-10 amino acids.

As used herein, the term of “the amino acid sequence
corresponding to SEQ ID NO: N” in a fusion protein or part
or domain means that the fusion protein or part or domain has
the amino acid sequence substantially as indicated by SEQ ID
NO: N, and preferably, containing no more than 1, 2, 3, 4, 5,
10 or 20 substitutions, additions, and/or deletions of amino
acids, and preferably, the fusion protein or part or domain
shares at least 70%, 80%, 90%, 93%, 95%, 97%, 98% or 99%
identity with the amino acid sequence of SEQ ID NO: N, and
more preferably, said fusion protein or part or domain has the
amino acid sequence as indicated by SEQ ID NO: N.

As used herein, the term “FGFR-Fc fusion protein” refers
to a fusion protein that comprises the part derived from the
extracellular domain of FGFR and the part derived from the
immunoglobulin Fc region, wherein the part derived from the
extracellular domain of FGFR may: (1) comprise the amino
acid sequence sharing at least 70% identity, preferably at least
80%, 90%, 93%, 95%, 97%, 98% or 99% identity, with the
amino acid sequence indicated by any one of SEQ ID NOs:
9-15 or composed thereof; (2) comprise the amino acid
sequence encoded by the nucleotide sequence sharing at least
70% identity, preferably at least 80%, 90%, 93%, 95%, 97%,
98% or 99% identity, with the nucleotide sequence indicated
by any one of SEQ ID NOs: 16-22 or composed thereof; or (3)
possess the amino acid sequence indicated by any one of SEQ
ID NOs: 9-15, or the amino acid sequence encoded by the
nucleotide sequence indicated by any one of SEQ ID NOs:
16-22.

In some preferable embodiments, the FGFR-Fc fusion pro-
tein may be encoded by a nucleic acid, in which the nucleotide
sequence encoding the part derived from the extracellular
domain of FGFR comprises the sequence of which a comple-
mentary sequence is hybridized with the nucleotide sequence
as indicated by any one of SEQ ID NOs: 16-22 under strin-
gent conditions, or comprises a degenerative variant of the
nucleotide sequence as indicated by any one of SEQ ID NOs:
16-22. In some preferable embodiments, the nucleotide
sequence encoding the immunoglobulin Fc region comprises
the sequence of which a complementary sequence is hybrid-
ized with the nucleotide sequence indicated by SEQ ID NO:
8 under stringent conditions, or comprises a degenerative
variant of the nucleotide sequence indicated by SEQ ID NO:
8.

In other preferable embodiments, the FGFR-Fc fusion pro-
tein includes the FGFR-Fc fusion protein variant. In one
embodiment, the variant includes the variant that contains no
more than 2, 3, 4, 5 or 10 substitutions, additions or deletions
of' amino acid in the part derived from IFS corresponding to
the amino acid sequence indicated by position 134 to position
162, position 145 to position 162, or position 151 to position
162 of SEQ ID NO: 1, and preferably, the variant retains the
angiogenesis-inhibitory capacity. In another embodiment,
the variant contains no more than 2, 3, 4, 5, 10 or 20 substi-
tutions, additions and/or deletions of amino acids in the D2
domain corresponding to the amino acid sequence indicated
by position 163 to position 247 of SEQ ID NO: 1, and pref-
erably, the variant retains the angiogenesis-inhibitory capac-
ity. In another embodiment, the variant contains no more than
2,3,4, 5,10 or 20 substitutions, additions and/or deletions of
amino acid in D3 domain corresponding to the amino acid
sequence indicated by position 270 to position 359 of SEQ ID
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NO: 1, and preferably, the variant retains the angiogenesis-
inhibitory capacity. In another embodiment, the substitution,
addition, or deletion is located at the linker or the linking part.

In addition to the naturally occurring modifications in the
part derived from the extracellular domain of FGFR and the
part derived from immunoglobulin Fc region, other post-
translational modifications may also be comprised in the
FGFR-Fc fusion protein. Such modifications include, but are
not limited to, acetylation, carboxylation, glycosylation,
phosphorylation, esterification and acylation. As a result,
non-amino acid components may exist in the modified
FGFR-Fc fusion protein. These components may be, for
example, polyethylene glycol, lipid, polysaccharide or
monosaccharide, or phosphoric acid. The effect of such non-
amino acid components on the function of the FGFR-Fc
fusion protein may be tested as described for other FGFR-Fc
fusion protein variants herein. When the FGFR-Fc fusion
protein is produced in a cell, post-translational processing is
also possibly important for correct folding and/or protein
function. Special cell machines and unique mechanisms exist
in different cells (for example CHO, Hela, MDCK, 293,
WI38, NIH-3T3 or HEK293) for these post-translational
activities, and different cells may be selected by the skilled
artisan to improve modification and processing of FGFR-Fc
fusion protein.

The fusion protein as described herein may be produced by
any method known in the art. For example, it may be pro-
duced by chemical synthesis or from nucleic acid expression.
The peptides used in the present invention may be easily
prepared according to the established standard liquid, or pref-
erably, solid phase peptide synthesis method known in the art
(see, for example J. M. Stewart and J. D. Young, Solid Phase
Peptide Synthesis, 2" edition, Pierce Chemical Company,
Rockford, I11. (1984), in M. Bodanzsky, and A. Bodanzsky,
The Practice of Peptide Synthesis, Springer Verlag, New York
(1984)). The fusion protein may be produced by the tech-
niques known in the art so that one or more intramolecular
crosslinkings may be formed between the cysteine residues
located in the polypeptide sequence expected to be comprised
in the protein (see, for example U.S. Pat. No. 5,478,925). In
addition, general modifications may be performed to the pro-
tein described herein by adding, for example, cysteine or
biotin to the C-terminus or N-terminus of the protein.

As used herein, “therapeutically effective amount” or
“effective amount” refers to a dosage that is sufficient to
provide a benefit to the subject to whom it is administrated.
The administrated dosage, the rate and the time course of
administration are dependent on the condition of the patient
and the severity of the disease. Finally, the physician is
responsible for the prescription (for example decision on the
dosage etc.) and will make a decision for the treatment, usu-
ally by considering the disease treated, individual condition
of the patient, position of delivery, the method for adminis-
tration and other factors known to the physician.

A series of isolated soluble FGFR-Fc fusion proteins have
been constructed according to the present invention, which
may bind FGF and effectively inhibit the cell division induced
by FGF. The fusion protein preferably comprises: the part
derived from IFS, D2, D3 and immunoglobulin Fc region.

Unexpectedly, it has also been found that the binding of
FGF by the fusion protein is significantly influenced by the
length of the part derived from IFS. Preferably, the part
derived from IFS comprises no acidic box, and more prefer-
ably, ithas the amino acid sequence corresponding to position
134 to position 162, position 145 to position 162, or position
151 to position 162 of SEQ ID NO: 1. In some preferable
embodiments, the part derived from IFS comprises the fusion
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protein corresponding to the amino acid sequence indicated
by position 145 to position 162 of SEQ ID NO: 1, which has
extremely high FGF affinity and potential to effectively
inhibit cell division induced by FGF.

In some embodiments of the present invention, a soluble
FGFR-Fc fusion protein is provided, which comprises: D1, a
part derived from IFS, D2, D3 and an immunoglobulin Fc
region. Preferably, the part derived from IFS comprises no
acidic box, and more preferably, it has the amino acid
sequence corresponding to position 134 to position 162, posi-
tion 145 to position 162, or position 151 to position 162 of
SEQIDNO: 1.

In some other embodiments of the present invention, a
soluble FGFR-Fc fusion protein is provided, which com-
prises: a part of D1, a part derived from IFS, D2, D3 and an
immunoglobulin Fc region. Preferably, the part derived from
IFS comprises no acidic box, and more preferably, it has the
amino acid sequence corresponding to position 134 to posi-
tion 162, position 145 to position 162, or position 151 to
position 162 of SEQ ID NO: 1.

In some other embodiments of the present invention, a
soluble FGFR-Fc fusion protein is provided, which com-
prises: a part derived from IFS, D2, D3 an immunoglobulin Fc
region. Preferably, the part derived from IFS comprises no
acidic box, and more preferably, it has the amino acid
sequence corresponding to position 134 to position 162, posi-
tion 145 to position 162, or position 151 to position 162 of
SEQIDNO: 1.

In some other embodiments of the present invention, a
soluble FGFR-Fc fusion protein is provided, which is sequen-
tially composed of, from the N-terminus to the C-terminus, a
part derived from IFS, D2, D3 and an immunoglobulin Fc
region. Preferably, the part derived from IFS comprises no
acidic box, and more preferably, it has the amino acid
sequence corresponding to position 134 to position 162, posi-
tion 145 to position 162, or position 151 to position 162 of
SEQIDNO: 1.

In some other embodiments of the present invention, an
FGFR-Fc fusion protein is provided, which can inhibit tumor
cells directly or indirectly. Preferably, the FGFR-Fc fusion
protein of the present invention inhibits tumor cells directly.
More preferably, the growth of tumor cells is inhibited by the
FGFR-Fc fusion protein of the present invention by at least
10%, 20%, 30%, 40%, 50%, 80%, 90% or 95%. The tumor
cells may be any tumor cells, for example, leukemia, lung
cancer, liver cancer, head and neck cancer, stomach cancer,
bladder cancer, or carcinoma of uterine or cervix etc. Prefer-
ably, the inhibition is achieved by direct binding to tumor
cells.

In some embodiments, the present invention includes use
of (i) a FGFR-Fc fusion protein, or (ii) a polynucleotide
encoding such fusion protein, in the preparation of the com-
positions or medicaments for the treatment of diseases medi-
ated by, or related to, angiogenesis. For example, in one
embodiment, the present invention provides use of (i) FGFR-
Fc fusion protein, or (ii) a polynucleotide encoding such
fusion protein in the preparation of a medicament as an angio-
genesis inhibitor.

In some embodiments, the FGFR-Fc fusion protein
according to the present invention may be produced by the
expression of the nucleotide sequence as indicated by any one
of SEQ ID NOs: 16-22 in a mammalian cell line. The mam-
malian cell line can be, for example, a CHO cell line.

Additionally, in the present invention, the FGFR-Fc fusion
protein as described below is provided, in which a part
derived from the extracellular domain of FGFR may be fused
with the immunoglobulin Fe region with or without a linker.
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In some other embodiments, the present invention includes
the isolated nucleic acid molecules encoding the FGFR-Fc
fusion protein, and the present invention also includes use of
these molecules in the manufacture of a medicament. The
nucleic acid may be recombinant, synthetic or produced by
any available methods in the art, and the methods include
cloning by means of using standard technique.

In some other embodiments, the present invention includes
a vector comprising the nucleic acid molecule of the present
invention. The vector may be an expression vector, in which
the nucleic acid is operatively linked to a control sequence
that is able to facilitate the expression of the nucleic acid in a
host cell. A plurality of vectors may be used. For example,
suitable vectors may include virus (for example poxvirus,
adenovirus, baculovirus etc.); or yeast vectors, bacterioph-
ages, chromosomes, artificial chromosomes, plasmids, and
cosmids.

In some embodiments, the present invention further
includes the cells transfected by these vectors so that the
FGFR-Fc fusion protein is expressed. The host cell suitable
for the present invention may be a prokaryotic cell or eukary-
otic cell. They include bacteria, for example E. coli; yeast;
insect cells; and mammalian cells. The mammalian cell lines
that may be used include, but are not limited to, Chinese
Hamster Ovary (CHO) cells, baby hamster kidney cells, NSO
mouse myeloma cells, monkey and human cell lines, and
derivate cell lines thereof.

In another aspect of the present invention, a method for
angiogenesis inhibition is provided, comprising administer-
ing the FGFR-Fc fusion protein ofthe present invention to the
subject in need thereof. Preferably, the method is carried out
in a mammal.

In another aspect of the present invention, a method for
binding FGF in vitro or in vivo is provided, which comprises
contacting FGF to the fusion protein according to the present
invention.

In another aspect of the present invention, a method for the
treatment or prevention of tumors in a mammal is provided,
which comprises administering the FGFR-Fc fusion protein
of the present invention to the subject in need thereof. Pref-
erably, the tumor is a solid tumor.

In another aspect of the present invention, a method for the
treatment or prevention of ophthalmic angiogenesis-related
diseases in a mammal is provided, which comprises admin-
istering the FGFR-Fc fusion protein of the present invention
to the subject in need thereof. Preferably, the ophthalmic
angiogenesis-related disease is age-related macular degen-
eration.

The present invention also relates to use of the FGFR-Fc
fusion protein in the preparation of medicaments for angio-
genesis inhibition. Additionally, the present invention also
relates to use of the FGFR-Fc fusion protein in the preparation
of medicaments for the treatment or prevention of angiogen-
esis-related diseases. Preferably, angiogenesis-related dis-
eases are tumors or ophthalmic angiogenesis-related disease.

Angiogenesis-related diseases include, but are not limited
to, angiogenesis-dependent cancers, including, for example,
solid tumors, hematogenic tumors (for example leukemia)
and tumor metastasis; benign tumors, for example, angioma,
acoustic neuroma, neurofibroma, trachoma and pyogenic
granuloma; rheumatoid arthritis; psoriasis; rubeosis; Osler-
Webber Syndrome; myocardial angiogenesis; plaque neovas-
cularization; telangiectasia; hemophiliac joint and angiofi-
broma.

In some embodiments of the methods described, one or
more FGFR-Fc fusion proteins may be administrated
together (simultaneously) or at a different time (sequentially).
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Additionally, the fusion protein may be administrated
together with one or more additional medicaments used for
cancer treatment or angiogenesis inhibition.

In some embodiments, the method disclosed in the present
invention may be used alone. Alternatively, the subject
method may be combined with other conventional anticancer
therapies for the treatment or prevention of proliferative dis-
eases (for example tumors). For example, these methods may
beused for the prevention of cancers, the prevention of cancer
relapse and postoperative metastasis, and may be used as a
supplement for other cancer therapies. The effectiveness of
conventional cancer therapies (for example, chemotherapy,
radiotherapy, phototherapy, immunotherapy and operation)
may be enhanced by using target polypeptide therapeutic
agents.

In ophthalmology, angiogenesis is related to, for example,
diabetic retinopathy, retinopathy of prematurity, age-related
macular degeneration, corneal transplantation rejection,
neovascular glaucoma and RLF (retrolental fibroplasia). The
FGFR-Fc fusion protein disclosed herein can be adminis-
trated inside the eye or by other routes. Other diseases related
to angiogenesis in ophthalmology include, but are not limited
to, epidemic keratoconjunctivitis, Vitamin A deficiency, con-
tact lens overwear, atopic keratitis, superior limbic Kkeratitis,
pterygium Keratitis sicca, sjogren, acne rosacea, phlyctenosis,
syphilis, Mycobacteria infection, lipid degeneration, chemi-
cal burn, bacterial ulcer, fungal ulcer, Herpes simplex infec-
tion, Herpes zoster infection, protozoan infection, Kaposi
sarcoma, Mooren ulcer, Terrien’s marginal degeneration,
mariginal keratolysis, rheumatoid arthritis, systemic lupus,
polyarteritis, trauma, Wegeners sarcoidosis, Scleritis,
Steven’s Johnson disease, periphigoid radial keratotomy and
corneal graph rejection, sickle cell anemia, sarcoid, pseudox-
anthoma elasticum, Pagets disease, vein occlusion, artery
occlusion, carotid obstructive disease, chronic uveitis/vitritis,
mycobacterial infections, Lyme’s disease, systemic lupus
erythematosis, retinopathy of prematurity, Eales disease,
Bechets disease, infection resulting in retinitis or choroiditis,
presumed ocular histoplasmosis, Bests disease, myopia, optic
pit, Stargarts disease, pars planitis, chronic retinal detach-
ment, hyperviscosity syndromes, toxoplasmosis, trauma and
post-laser complication. Other diseases include, but not lim-
ited to, rubeosis (neovasculariation of the angle) related dis-
eases and diseases induced by abnormal hyperplasia of the
fibrous blood vessel or fibrous tissue, including all kinds of
proliferative vitreoretinopathy.

Administration

The fusion protein of the present invention may be admin-
istrated alone, but preferably, as a pharmaceutical composi-
tion, which usually comprises a suitable pharmaceutical
excipient, diluent or carrier selected according to the intended
administration route. The fusion protein may be adminis-
trated to the patient in need thereof by any suitable route. A
precise dosage will be dependent on many factors, including
exact properties of the fusion protein.

Some suitable administration routes include (but are not
limited to) oral, rectal, nasal, topical (including buccal and
sublingual), subcutaneous, vaginal or parenteral (including
subcutaneous, intramuscular, intravenous, intracutaneous,
intrathecal and extradural) administration.

For intravenous injection and injection at the focal site,
active ingredients are present in the form of a parenterally-
acceptable aqueous solution, which is free of pyrogen and has
appropriate pH value, isotonicity and stability.

A suitable solution may be well formulated by the skilled
one in the art using, for example, isotonic excipients such as
sodium chloride injection, Ringer’s injection, Ringer’s lac-
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tate injection. As required, preservative, stabilizer, buffering
agent, antioxidant and/or some other additives may be added.
The pharmaceutical composition orally administrated may be
in a form of tablet, capsule, powder or oral liquid etc. Solid
carrier, such as gelatin or adjuvant, may be comprised in a
tablet. Liquid pharmaceutical composition usually comprises
liquid carrier, such as water, petroleum, animal or vegetable
oil, mineral oil or synthetic oil. Also included may be normal
saline solution, glucose or other sugar solutions or glycols
such as ethylene glycol, propylene glycol or polyethylene
glycol.

Examples of the techniques and schemes as mentioned
above and other techniques and schemes as used according to
the present invention may be found in Remington’s Pharma-
ceutical Sciences, 16th edition, Oslo, A. (ed), 1980.
Cloning of the Fusion Protein and Construction of the
Expression Plasmid

The FGF receptor fragment can be obtained from the
amplification of a cDNA template of a corresponding recep-
tor through PCR. The IgG1 Fc fragment can be obtained from
the cDNA amplification of the human-derived IgG1 through
PCR. When PCR primers are designed, linking sequences are
introduced between different fragments so that these different
fragments may be finally linked by overlap PCR to form
reading frames for different fusion proteins, and endonu-
clease BspE I and Pst I sites can be added to both ends of the
c¢DNA. The cDNAs for different fusion proteins may be
cloned to the expression plasmid after digestion by BspE I
and Pst 1. The plasmid after cloning may be determined by
endonuclease digestion, electrophoresis and finally DNA
sequencing.

Expression and Purification of the Fusion Protein

The present fusion protein may be expressed and purified
by techniques commonly used in the art. DNA from corre-
sponding fusion protein plasmid was purified using plasmid
purification kit (MAX) available from Qiagen, and the con-
centration of plasmid DNA can be determined using UV
spectrophotometry, and the plasmid was transfected to CHO
cell using FUGENE 6 liposome (Roche). Specific methods
for transfection can be performed according to the specifica-
tion of the product.

Based on the expression amount required for the proteins,
two methods were employed in the present invention for
protein expression: (1) transient expression, in which the
fusion protein contained culture supernatant was usually har-
vested 48-72 h after transfection, and the relative content of
the fusion protein was then determined using human IgG
ELISA so that the fusion protein may be rapidly and effi-
ciently obtained; (2) establishing a stable cell line and pro-
ducing the common DHFR-defective CHO cell expression
system using the recombinant protein medicament expres-
sion, the basic process of which includes cell transfection,
selection of stably transfected cell, clone screening, stress
amplification, culture medium and process optimization etc.,
and finally realizing a large-scale suspension culture of CHO
engineering cell strain in a serum free culture medium. The
culture product was collected and the fusion protein was
purified using Protein A affinity column. The purified protein
was analyzed by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE), and subsequently all eluates in
which the required expression product was contained were
combined and filtered using a 0.22 um filter, and then protein
quantification was carried out according to a plurality of
methods such as Lowry protein assay. The volume of CHO
cell culture in the present invention was at a level of 10 L
bioreactor, through which the fusion protein obtained after
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purification could satisfy the protein amount required in the
animal experiments, and also a basis was established for
future scaling-up.
Neutralization of FGF by the Fusion Protein was Validated at
a Level of Protein

After the fusion protein expressed by CHO was obtained,
the binding capacity of the fusion protein to FGF is evaluated
in the present invention at a level of protein. Binding experi-
ment and affinity experiment were performed for validation
in the present invention, in which steps of the binding experi-
ment included: after initially coated by FGF-2 on a 96-well
ELISA plate, the coated well was blocked by BSA followed
by adding each fusion protein at the same concentration, and
then a secondary antibody to human 1gG Fc-HRP was added
after washing, and the samples were developed, stopped and
read at 450 nm on a ELISA plate, and finally the fusion
protein which had binding capacity to FGF-2 was screened
based on the signal strength. The affinity experiment was
performed in order to determine the affinity of the fusion
protein to FGF-2 in the solution system, which comprised the
following steps: FGF-2 was initially coated on a 96-well
ELISA plate to capture the antibody, and then the coated well
was blocked by BSA, and subsequently a mixture of the
fusion protein and FGF-2 which was previously prepared and
incubated were added with a gradient of diluted standards,
and after incubation, an HRP-labeled detection antibody was
added (using antibody 2 which specifically detected free
VEGF or FGF-2), and subsequently the samples were devel-
oped, stopped and read at 450 nm on a ELISA plate, and
finally the relative concentration of free FGF-2 was detected
in the mixture of the fusion protein and FGF-2. Through the
experiments above, the fusion protein having a blocking
effect on FGF-2 was screened.
Neutralization of FGF by the Fusion Protein was Validated at
a Cellular Level

After the binding capacity of the fusion protein to FGF-2
was determined at a level of protein, its angiogenesis-inhib-
iting effect will be further validated at a cellular level in the
present invention. The inhibition capacity of the fusion pro-
tein on the division and migration of the vascular endothelio-
cyte is examined by the division test using human umbilical
vein endothelial cell (HUVEC) and the HUEVC cell migra-
tion test. The inhibition capacity of the fusion protein on the
division of HUVEC cell can be examined by the HUVEC cell
division test, which comprises the following steps during the
experiment: 3000 HUVEC cells/well were inoculated to a
96-well plate and cultured at 37° C. in an incubator supple-
mented with 5% CO,, and then FGF-2 as well as a mixture of
the fusion protein at different concentrations with FGF-2 are
added respectively, and after culturing for another 3-4 days,
10% CCK-8 is added and cultured for 2 h before the sample
is read at 450 nm on a ELISA plate. The inhibition capacity of
the fusion protein on the division of vascular endotheliocyte
induced by FGF-2 was evaluated based on the difference of
absorbance, and the median effective concentration of the
fusion protein was obtained for FGF-2 inhibition. The inhi-
bition capacity of the fusion protein on HUVEC cell migra-
tion was examined by the HUVEC cell migration test, which
comprises the following steps during the experiment: 50000
HUVEC cells as well as the fusion protein at various concen-
trations were initially inoculated in the upper chamber, while
600 ul, FGF-2 containing culture liquid was added into the
lower chamber, and subsequently, the sample was cultured at
37° C. in an incubator supplemented with 5% CO, for 20-24
h before cells on the face side of the membrane of the upper
chamber were removed, and then cells on the back side of the
membrane were fixed, stained and washed with PBS before
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observed and counted under an inverted microscope. The
migration of HUVEC cells induced by the stimulation of
FGF-2 was demonstrated by counting the HUVEC cells on
the back side of the membrane, and the inhibition capacity of
the fusion protein on the migration of the vascular endothe-
liocyte was tested by adding the fusion protein at various
concentrations into the culture liquid. Through the experi-
ments mentioned above, the inhibition capacity of the new
fusion protein constructed in the present invention was vali-
dated on the division and migration of the vascular endothe-
liocyte induced by FGF-2, which also provided a basis for
future animal experiments.
Tumor Growth-Inhibiting Capacity of the Fusion Protein was
Validated by the Tumor Model

After the blocking effect of the new fusion protein in the
present invention on FGF-2 signal was demonstrated by
experiments at a protein level and a cellular level, its anti-
tumor capacity would be tested in animal tumor models in the
present invention. In the present invention, the anti-angiogen-
esis and anti-tumor effect of the fusion protein would be
validated by models commonly used in searching medica-
ments for angiogenesis and tumor, for example, LL.C mouse
lung cancer, U87 gliocytoma, B 16 melanoma and so on. In
animal experiments, in addition to conventional control
groups, control medicaments, such as VEGF-Trap, FP-1039,
would also be included so as to obtain comparative data for
anti-tumor capacity. During experiments, 100 ul tumor cell
liquid with appropriate amount was subcutaneously injected
into C57 mouse on one side of the back, and the tumor volume
was measured with a vernier caliper twice a week. Upon the
tumor grew to about 200 mm?, the fusion protein at various
concentrations was subcutaneously injected and the mice
were sacrificed after 2-3 weeks. Subsequently, the tumor
volume was measured with a vernier caliper, and the anti-
tumor effect of the fusion protein was validated by the size of
the tumor. Furthermore, individual tumor tissue was analyzed
using methods such as immunohistochemistry to investigate
the regulation mechanism of angiogenesis.

EXAMPLES
Example 1

Construction of Recombinant Expression Plasmid
for FGFR1-Fc Fusion Protein

The FGF receptor fragment is obtained from the amplifi-
cation of the cDNA templet of FGF receptor through PCR,
and IgG1 Fe fragment is obtained from the cDNA amplifica-
tion of the human-derived IgG1 through PCR. A commer-
cially available ¢cDNA (PCR Ready First Strand cDNA,
derived from human adult colon cancer tissue, BioChain) was
used as the template for FGFR1 fragment. Total RNA was
extracted from the blood of healthy human subjects using
human blood RNA extraction kit (QIAGEN). According to
the manufacturer’s instruction of reverse transcription kit
(Promega), RT-PCR was performed using M-MLV reverse
transcriptase (Promega) so that RNA was reversely tran-
scripted to cDNA which was used as the template for IgG1 Fc
fragment. RT-PCR was performed according to the manufac-
turer’s instruction of reverse transcription kit, which has the
following steps: Oligo dT, dNTP, total RNA and DEPC H20
were mixed homogeneously and reacted at 70° C. for 10 min
before placed on ice for 5 min, and subsequently RNase
inhibitor, M-MLV reverse transcriptase and reaction buffer
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were added. The mixture was reacted at 42° C. for 1 h and
subsequently at 70° C. for 15 min, and the cDNA obtained
may be used as the template.

Various FGFR1 fragments were individually amplified by
PCR using the cDNA from human adult colon cancer tissue as
the template (the primers were listed in table 1), and IgG1 Fc
fragment was amplified by PCR using human blood cDNA as
the template (the primers were listed in table 1 and 2). The
reaction conditions for the PCR were as follows: 5 min of
pre-denaturalization at 98° C., total 30 cycles of 30 s of
denaturalization at 98° C., 45 s of annealing at 56° C. and 2
min of extension at 72° C., and finally another 10 min of
extension. When PCR primers were designed, 20 or more
complementary base sequences were introduced as the link-
ing sequence between FGFR1 fragment and 1gG1 Fc frag-
ment so that the FGFR1 fragment and IgG1 Fc fragment may
be subsequently linked by overlap PCR to form reading
frames for different fusion proteins, and at the same time,
restriction endonuclease BspE 1 and Pst I site were added at
both ends of the PCR product.

Subsequently, overlap PCR was carried out to obtain each
FGFR1-Fc fusion protein fragment by amplification. The
process of the overlap PCR reaction may be divided into two
rounds, in which the fragment required for linking and con-
taining no primer was included in the first round with reaction
conditions as follows: 5 min of pre-denaturalization at 98° C.,
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Pst I, respectively. Subsequently, 1% agarose gel electro-
phoresis was performed on the digested samples under a
voltage of 90 V. Target fragments were recovered using
QIAquick gel extraction kit (QIAGEN) before ligating at 16°
C. for 1 h using a ligase (NEB). The mixture for ligation
reaction was transformed to the competent ToplO E. coli
under the conditions of 90 s of reaction at 42° C. followed by
3 min of standing on ice. After the sterile LB culture broth
(free of antibody) added, the mixture was shaken at 250 rpm
in a shaker at 37° C. for 1 h before coating on a LB plate
supplemented with ampicillin. The plate was cultured over-
night in a thermostated incubator at 37° C., and then single
colonies were picked out and transferred to an ampicillin-
containing [.B culture broth. The inoculated culture broth was
shaken at 250 rpm in a shaker at 37° C. overnight before the
plasmid was extracted using alkaline lysis. Subsequently, the
sample was digested by restriction endonuclease before
evaluated by 1% agarose gel electrophoresis under a voltage
0t 90 V. The recombinant plasmid with correct endonuclease
digestion was confirmed by DNA sequencing. Based on the
steps above, 19#, 13#, 22#, 23#, 26#, 29# and 8# expression
plasmid for FGFR1-Fc fusion protein were constructed. The
protein sequence of FGFR1-Fc in each fusion protein and its
encoding nucleotide sequence were listed in Table 3. The
schematic diagram of the fusion protein structure was shown
in FIG. 1.

TABLE 1

Primers used for amplification of FGFR1 fragment

Fusion

protein Upstream primer

Downstream primer

194 19#-FGFR1For (SEQ ID NO: 24) FGFR1Rev
TAGTTCCGGAAGGCCGTCCCCGACCTTGCCTG (SEQ ID NO: 31)
GTTTTGTCCTCCAGGTAC
AGGGGCGAGGTC
13# 13#-FGFR1For (SEQ ID NO: 25) FGFR1Rev
TAGTTCCGGAAAAAATCGCACCCGCATCACAG
224 22#-FGFR1For (SEQ ID NO: 26) FGFR1Rev
TAGTTCCGGAGTAACCAGCAGCCCCTCGGGC
23# 23#-FGFR1For (SEQ ID NO: 27) FGFR1Rev
TAGTTCCGGATCCTCTTCAGAGGAGAAAGAAAC
26# 26#-FGFR1For (SEQ ID NO: 28) FGFR1Rev
TAGTTCCGGAAAACCTAACCCCGTAGCTCCAT
294# 29#-FGFR1For (SEQ ID NO: 29) FGFR1Rev
TAGTTCCGGACCATATTGGACATCCCCAGAAAAG
s# 8#-FGFR1For (SEQ ID NO: 30) FGFR1Rev

CTAGCTCCGGACCAGAAAAGATGGAAAAGAAATTGC

6 cycles 0f 30 s of denaturalization at 98° C., 45 s of annealing
at 56° C. and 5 min of extension at 72° C., and finally another
10 min of extension at 72° C.; after the first round, the second
round of PCR was carried out by adding the primers for both
ends with reaction conditions as follows: 5 min of pre-denatu-
ralization at 98° C., 30 cycles 0of 30 s of denaturalization at 98°
C., 45 s of annealing at 56° C. and 2 min of extension at 72°
C., and finally another 10 min of extension at 72° C.; through
the process above, reading frames for different fusion pro-
teins were spliced, and at the same time, restriction endonu-
clease BspE I and Pst I site were added at both ends of the
cDNA.

After amplification, the fragments amplified by PCR were
purified using QIAquick PCR purification kit (QIAGEN).
c¢DNAs of various fusion proteins and the eucaryotic expres-
sion plasmid pSV2-dhtr (ATCC) were digested by BspE [ and
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TABLE 2
Primers used for amplification of IgGl
Fc fragment
Upstream primer Downstream primer
IgGl Fc FcFor (SEQ ID NO: 32) FcRev
fragment CTGTACCTGGAGGACAAAACT (SEQ ID NO: 33)
CACACATGC GATATCTGCAGTCATTT
ACCCGGAGACAGG
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TABLE 3

Protein sequences and nucleotide sequences for
FGFRI1-Fc fusion proteins

Fusion Protein Nucleotide
protein Sequence Sequence
19# SEQID NO: 9 SEQ ID NO: 16
13# SEQ ID NO: 10 SEQ ID NO: 17
22# SEQIDNO: 11 SEQID NO: 18
23# SEQID NO: 12 SEQ ID NO: 19
26# SEQ ID NO: 13 SEQ ID NO: 20
20# SEQ ID NO: 14 SEQID NO: 21
8 SEQ ID NO: 15 SEQ ID NO: 22
Example 2

Transient Expression and Quantification of the
Fusion Proteins

The DNA of individual fusion protein plasmid was purified
using MAX Plasmid Purification Kit (Qiagen). The concen-
tration of the plasmid DNA was determined by UV spectro-
photometry. 1 pg recombinant plasmid and 6 pL liposome
(FuGENE 6 Transfection Reagent, Roche) were homoge-
neously mixed into 100 pl. fresh IMDM culture broth
(GIBCO); after standing for 15 min, the mixture was added to
the CHO cells (ATCC) cultured overnight after inoculation at
a cell density of 3x10°/mL into a 6-well plate; the mixture
was cultured at 37° C. in an incubator supplemented with 5%
CO, for 48 h with a cell complete culture broth IMDM
medium containing 10% FBS, 1% HT and 1% glutamine, all
supplied by GIBCO); subsequently, the supernatant was col-
lected and determined for the relative content of the fusion
protein using human IgG ELIS A kit for protein quantification
(BETHYL). The relative content of the fusion protein
expressed and secreted by CHO was determined with the
following steps: 100 pl. anti-human IgG-Fc protein (10
ng/mL) purified by affinity was coated to a 96-well ELISA
plate IMMULON) and subsequently washed for 5 times
using 300 pul, PBST washing solution; each coated well was
blocked with 200 uL freshly prepared blocking working solu-
tion (blocking stock solution:PBS=1:19) and incubated at 37°
C. for 1 h; after washed in 300 uL. PBST washing solution for
5times, 100 uL. IgG solution diluted in a gradient (200 ng/ml.
original concentration and diluted by PBS in the multiple
proportion of 1:2) as a standard and 100 pL culture superna-
tant of each fusion protein diluted in a gradient (starting with
the concentration of each culture supernatant, and diluted by
PBS in the multiple proportion of 1:5) were added to each
well and incubated at 37° C. for 2 h; after washed in 300 pL
PBST washing solution for 5 times, 100 uL anti-human IgG
Fc-HRP secondary antibodies diluted with PBS in a ratio of
1:10000 was added and incubated at 37° C. for 1 h; after
washed, the well was developed by adding 100 uLL developing
solution (KPL); finally, after the development was stopped by
adding 100 uL stopping solution (KPL), the absorbance of the
ELISA plate was read at a wavelength of 450 nm on a ELISA
reader. The concentrations of various fusion proteins may
thereby be determined according to the standard curve.

Example 3
Binding of the Fusion Proteins
The binding capacity of 19#, 13#, 22#, 23#, 26#, 29# and

8# fusion protein constructed above to FGF-2 was detected by
ELISA.
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Initially, a 96-well ELISA plate IMMULON Company)
was coated by 100 pL solution containing 50 ng/ml. FGF-2
(R&D Systems) as well as containing 100 ng/ml. heparin
(Sigma Company) and 50 ng/ml. FGF-2. Subsequently, the
plate was washed by 300 ul, PBST washing solution for 5
times before each coated well was blocked by 200 pL freshly
prepared blocking working solution (KPL Company) (block-
ing stock solution:PBS=1:19) and incubated at 37° C. for 1 h.
After washed in 300 ulL PBST washing solution for 5 times,
100 pL solutions of various fusion proteins (dissolve in PBS,
pH=7.2, concentration of 20 ng/ml) were added and incu-
bated at 37° C. for 2 h. After washed in 300 uL. PBST washing
solution for 5 times, 100 pul. secondary antibody to human
IgG Fe-HRP (BETHYL Company) diluted with PBS in a
ratio of 1:10000 was added and incubated at 37° C. for 1 h.
After washing in 300 ulL PBST washing solution 5 times, the
well was developed to the presence of color at room tempera-
ture in a dark place by adding 100 ul. developing solution
(KPL Company), and finally the development was stopped by
adding 100 pL stopping solution (KPL Company) before the
absorbance of the ELISA plate was read at a wavelength of
450 nm on a ELISA reader.

The higher the binding capacity of the fusion protein to
FGF2, the larger the absorbance and the stronger the signal.
Based on the strength of the signal, 26# fusion protein was
determined to have the highest binding capacity to FGF-2.

Comparison of FGF-2 binding among various fusion pro-
teins is shown in FIG. 2. It can be seen from FIG. 2 that 194,
13#, 22#, 23#, 26# and 29# fusion protein bound to FGF at
different extents in the presence of heparin, and particularly,
the binding extent of 23#, 26# and 29# was extremely higher
than control, and higher than that of 19#, 13# and 22#, indi-
cating that the fusion proteins containing no acidic box had
excellent effect.

Among others, especially high binding extent was demon-
strated by 26#, indicating that the fusion protein had signifi-
cantly better binding effect when it comprises a part of certain
length derived from the intermediate functional sequence of
the Ig-like domain of FGFR.

Example 4

Stable Expression and Purification of the Fusion
Proteins

DHFR-defective CHO cells (ATCC) were transfected by
the recombinant expression plasmid of 26# fusion protein
(possessing a high FGF-2 binding capacity) through a lipo-
some (Roche).

Particularly, 5 ug recombinant plasmid and 30 uL. liposome
(FuGENE 6 Transfection Reagent, Roche) were homoge-
neously mixed into 100 pl, fresh IMDM culture broth
(GIBCO); after standing for 15 min, the mixture was added to
the DHFR-defective CHO cells (ATCC) cultured overnight
after inoculation at a cell density of 3x10°/mL in a 10 cm
culture dish (Corning); the mixture was cultured at 37° C. in
an incubator supplemented with 5% CO, for 2-3 days with a
cell complete culture broth containing 10% FBS, 1% HT and
1% glutamine in a IMDM culture medium (all supplied by
GIBCO); subsequently, the cells were digested by trypsin
(GIBCO), inoculated at a cell density of 3x10°/mL in 30 mL
serum-free 302 culture medium (SAFC) in a flask, and selec-
tively cultured at 37° C. in an incubator supplemented with
5% CO, at 100 rpm to a cell density of 10%mL.

Subsequently, 3000 cells were inoculated into a 10 cm
culture dish (Corning) (the culture broth containing 10% FBS
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and 1% glutamine in an IMDM culture medium) and cultured
at 37° C. in an incubator supplemented with 5% CO, to form
single clones.

These single clones were picked out and cultured in a
96-well plate (Corning). The relative content of the fusion
protein expressed and secreted by each individual single
clone was determined using a human IgG ELISA kit for
protein quantification (BETHYL) under the same conditions
and steps as described in Example 2 for the determination of
the relative content of the fusion protein. The clone with the
highest expression amount was screened out and transferred
to a 6-well plate for culturing to a confluence rate of about
70%. The cells were digested by trypsin and transferred to a
10 cm culture dish. Subsequently, gradual stress amplifica-
tion was carried out by adding methotrexate (MTX, Sigma)
with various concentrations (10 nM, 20 nM, 50 nM, 100 nM,
200 nM and 500 nM). After stress amplification, the cells
were digested by trypsin and inoculated at a cell density of
3x10°/mL in a flask. The expression amount of a single cell
was determined so that genetically engineered stains of CHO
were obtained for expressing a particular fusion protein.
Finally, large-scale suspension culture (volume of 10 L) of the
genetically engineered stain of CHO was carried outat37° C.,
5% CO,, 40% dissolved oxygen and 80 rpm in a serum-free
302 culture medium (pH 7.0, SAFC). The culture product was
collected by centrifugation. After the supernatant was filtered
using 0.45 um filter membrane (Millipore), affinity chroma-
tography was performed according to the instruction manual
of Protein A affinity column (GE) with the specific steps as
follows: initially, a protein A affinity column was equilibrated
by a PBS buffer (pH 7.0); subsequently, the supernatant was
loaded on the column and washed again with the PBS buffer;
finally, the column was eluted with a citric acid buffer (pH
3.0), and the eluent was collected and filtered by a 0.45 um
filter membrane. After virus inactivation by adding S/D (0.3%
tributyl phosphate/1% Tween 80) at 24° C. for 6 h, the target
protein was further purified by a molecular sieve chromatog-
raphy with the following steps: first, the eluent obtained from
the Protein A affinity chromatography was dialyzed in a
dialysis bag against a PBS bufter; subsequently, the sample
was concentrated in a 10 KD ultrafiltration cup (Millipore);
the sample concentrated using the ultrafiltration cup was then
loaded on a molecular sieve chromatography column Super-
dex 200 (GE) equilibrated by a PBS buffer, and subsequently
the column was eluted with a PBS bufter and the eluting peak
was collected. The purified protein was analyzed by SDS-
PAGE (FIG. 3); and subsequently, the eluates containing the
required expression product was combined and filtered with a
0.22 pm filter membrane (Millipore) before the protein con-
tent was determined using many methods such Lowry protein
assay.

Example 5
Gradient-Binding Experiment of the Fusion Proteins

The binding capacities of the fusion proteins as constructed
above to FGF-2 were detected by ELISA, similarly as in
Example 3.

Initially, a 96-well ELISA plate was coated by 100 pL.
solution containing 50 ng/ml. FGF-2 (R&D Systems). Sub-
sequently, the plate was washed in 300 ul. PBST washing
solution for 5 times before each coated well was blocked by
200 pL. freshly prepared blocking working solution (KPL)
(blocking stock solution:PBS=1:19) and incubated at 37° C.
for 1 h. After washed in 300 ul, PBST washing solution for 5
times, 100 pl solutions containing various fusion proteins at
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different concentrations (the starting content of protein was
16000 pM, and was diluted in a ratio of 1:3) were added and
incubated at 37° C. for 2 h. After washed in 300 PBST wash-
ing solution for 5 times, 100 pl anti-human IgG Fc-HRP
secondary antibody (BETHYL) diluted with PBS in a ratio of
1:10000 was added and incubated at 37° C. for 1 h. After
washed in 300 uL, PBST washing solution for 5 times, the well
was developed by adding 100 plL developing solution (KPL),
and finally the development was stopped by adding 100 uL.
stopping solution (KPL) before the absorbance of the ELISA
plate was read at a wavelength of 450 nm on a ELISA reader.
Based on the intensity of the signal, the gradient binding
capacities of the fusion proteins to FGF-2 were determined.
In the experiment procedure mentioned above, specific con-
ditions and steps may be found in Example 3. Gradient bind-
ing of 26# fusion protein to FGF-2 was compared in FIG. 4.
It can be seen that the binding capacity of 26# fusion protein
to FGF-2 was dose-dependent.

It has been suggested by this example that the binding
capacity to FGF-2 increased with an enhanced molar concen-
tration of 26# fusion protein, manifested by a stronger signal
at a wavelength of 450 nm; while the binding capacity to
FGF-2 decreased correspondingly with a gradient dilution of
the molar concentration of 26# fusion protein.

Example 6
Affinity Experiment of the Fusion Proteins

The affinity of the fusion protein to FGF-2 in a solution
system was deter mined by an affinity experiment.

Initially, a 96-well ELISA plate was coated by 100 pL
solution containing 2.0 pg/ml. FGF-2 capture antibody
(R&D Systems). Subsequently, the plate was washed in 300
ul, PBST washing solution for 5 times before each coated
well was blocked by a blocking working solution (KPL) (as
seen in Example 3) and incubated at 37° C. for 1 h. After
washed in 300 ulL PBST washing solution for 5 times, previ-
ously prepared and incubated (4° C. overnight) mixture of the
fusion proteins and FGF-2 as well as the standard (R&D
Systems) diluted in a gradient were added, in which the
specific preparation procedure was as follows: the starting
concentration of 26# fusion protein was 400 pM (dissolved in
PBS) and diluted in a gradient ratio of 2-fold, and the solu-
tions of the fusion protein were 1:1 mixed with 20 pM FGF-2
solution (dissolved in PBS), and that is, the starting final
concentration of each fusion protein was 200 pM, and the
final concentration of FGF-2 was 10 pM in the mixture solu-
tion prepared. The plate was incubated at 37° C. for 2 h and
washed in 300 ul PBST washing solution for 5 times before
100 ul. FGF-2 detection antibody solution (250 ng/mL) was
added (R&D systems, which may specifically detect free
antibodies against FGF-2). The plate was incubated at 37° C.
for 2 h and washed in 300 pl, PBST washing solution for 5
times, and subsequently, HRP labeled streptavidin (R&D sys-
tems) was added (diluted by PBS in 1:200). The plate was
incubated at 37° C. for 2 h and washed in 300 pul, PBST
washing solution for 5 times before the well was developed at
room temperature in a dark place for an appropriate duration
(about 15-30 min) by adding 100 pl. developing solution
(KPL). Finally, after the development was stopped by adding
100 uL. stopping solution (KPL), the absorbance of the
ELISA plate was read at a wavelength of 450 nm on a ELISA
reader. The relative concentration of free FGF-2 in the mix-
ture of the fusion protein and FGF-2 was determined. The
affinity between 26# fusion protein and FGF-2 in a solution
system can be seen in FIG. 5. As demonstrated in this
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Example, 26# fusion protein had high affinity to FGF-2 in a
solution system. The affinity increased with an enhanced
concentration, which is manifested as a decreased amount of
free FGF-2 with an enhanced concentration of the fusion
protein. The affinity between 26# fusion protein and FGF-2 in
a solution system can be seen in FIG. 5. As demonstrated in
this Example, 26# fusion protein had affinity to FGF-2 in a
solution system. The affinity increased with an enhanced
concentration, which is manifested as a decreased amount of
free FGF-2.

Example 7

Inhibitory Test for Division on Human Umbilical
Vein Endothelial Cell

The inhibitory ability of the fusion proteins on the division
of vascular endothelial cells was examined in a division test
for human umbilical vein endothelial cell (HUVEC).

HUVEC cells (AllCells) were cultured to the exponential
growth phase in an HUVEC complete medium (AllCells) at
37° C. in an incubator supplemented with 5% CO,. HUVEC
cells were counted after digested by trypsin. 3000 HUVEC
cells were inoculated per well in an HUVEC basal medium
containing 1% FBS (AllCells) in a 96-well plate. The plate
was cultured overnight at 37° C. in an incubator supple-
mented with 5% CO.,.

100 pl, FGF-2 (R&D Systems) solution (final concentra-
tion of 5 ng/ml) diluted by an HUVEC basal medium con-
taining 1% FBS, as well as 100 ulL mixture of various amount
of 26# fusion protein and FGF-2 (in which the final concen-
tration of the fusion protein was 40 pM, diluted inan HUVEC
basal medium containing 1% FBS with a ratio of 1:10, and the
final concentration of FGF-2 was 5 ng/mL.) were added and
cultured for another 3-4 days. Subsequently, the culture
medium was taken out and a culture medium containing 10%
CCK-8 (DOJINDO) was added for another 2 h of culture
before the absorbance of the 96-well plate was read directly at
a wavelength of 450 nm on an ELISA reader. Based on the
difference of the absorbance, the inhibitory ability of the
fusion protein on the division of vascular endothelial cells
induced by FGF-2 was determined. The effect of the fusion
protein on HUVEC cell division induced by FGF-2 was
shown in FIG. 6. As demonstrated in this Example, 26# fusion
protein has biological activity and function at the cellular
level, which can inhibit HUVEC cell division induced by
FGF-2, and has the binding capacity to FGF-2. Such binding
capacity increases as the molar concentration of 26# fusion
protein increases, which is indicated by the inhibition of
HUVEC cell division induced by FGF-2.

Example 8

Anti-Tumor Efficacy of FGFR-Fc in Renal
Carcinoma Model

Human renal carcinoma cell line Caki-1 cells (2x10° cells/
mouse) and human lung carcinoma cell line A549 cells
(5x10° cells/mouse) were suspended in serum-free medium
and s.c. injected into the right flanks of 6 to 8 weeks old
female, athymic BALB/c nu/nu mice. Tumor volume was
calculated twice a week with a caliper by the formula of
[(lengthxwidthxwidth)/2]. When tumor size reached around
50~100 mm?>, animals were randomized into four groups and
received a s.c. injection of FGFR-Fc (#26 fusion protein) at a
dose 0of 25, 2.5, 0.25 mg/kg and PBS twice weekly for 6 to 8
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weeks. 3 days after the last dose, animals were sacrificed and
tumors were measured. The results are shown in FIG. 7.

Example 9

Anti-Tumor Efficacy of FGFR-Fc in Lung
Carcinoma Model

Effect of FGFR-Fc (#26 fusion protein) on Caki-1 and
A549 tumor growth in vivo. Caki-1 cells (2x10% A) and A549
cells (5x10°; B) were s.c. injected into BALB/c nu/nu mice.
FGFR-Fc blocked the growth of indicated s.c. implanted
tumors, at the indicated doses twice weekly for 6 to 8 weeks.
The tumor volumes [(lengthxwidthxwidth)/2] were mea-
sured, error bars represent standard error of mean, n=6-8
mice/treatment group. The results are shown in FIG. 8.

The present invention has been illustrated by specific
examples. However, it will be appreciated by a person of
ordinary skill in the art that the present invention is not limited
to the specific embodiments. Various changes and modifica-
tions may be made by a person of ordinary skill under the
scope of the present invention, and each technical feature
mentioned in the specification may be combined without
departing from the spirit and scope of the invention. Such
changes and modifications fall within the scope of the present
invention.

All patents, patent applications, provisional applications,
and publications referred to or cited herein are incorporated
by reference in their entirety, including all figures and tables,
to the extent they are not inconsistent with the explicit teach-
ings of this specification.

It should be understood that the examples and embodi-
ments described herein are for illustrative purposes only and
that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included
within the spirit and purview of this application.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 33

<210> SEQ ID NO 1

<211> LENGTH: 820

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(820)

<223> OTHER INFORMATION: amino acid sequence of human FGFR1

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (40)..(118

<223> OTHER INFORMATION: Igl_FGFR

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (163)..(247)

<223> OTHER INFORMATION: Ig2_FGFR

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (270)..(359)

<223> OTHER INFORMATION: Ig3_FGFR

<400> SEQUENCE: 1

Met Trp Ser Trp Lys Cys Leu Leu Phe Trp Ala Val Leu Val Thr Ala

1 5 10 15

Thr Leu Cys Thr Ala Arg Pro Ser Pro Thr Leu Pro Glu Gln Ala Gln

20 25 30
Pro Trp Gly Ala Pro Val Glu Val Glu Ser Phe Leu Val His Pro Gly
35 40 45
Asp Leu Leu Gln Leu Arg Cys Arg Leu Arg Asp Asp Val Gln Ser Ile
50 55 60

Asn Trp Leu Arg Asp Gly Val Gln Leu Ala Glu Ser Asn Arg Thr Arg

65 70 75 80

Ile Thr Gly Glu Glu Val Glu Val Gln Asp Ser Val Pro Ala Asp Ser
85 90 95

Gly Leu Tyr Ala Cys Val Thr Ser Ser Pro Ser Gly Ser Asp Thr Thr

100 105 110
Tyr Phe Ser Val Asn Val Ser Asp Ala Leu Pro Ser Ser Glu Asp Asp
115 120 125
Asp Asp Asp Asp Asp Ser Ser Ser Glu Glu Lys Glu Thr Asp Asn Thr
130 135 140
Lys Pro Asn Pro Val Ala Pro Tyr Trp Thr Ser Pro Glu Lys Met Glu
145 150 155 160
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Lys

Pro

Lys

Ala

Asn

225

Tyr

Ala

Phe

Lys

Tyr

305

Met

Tyr

Trp

Ser

Ile

385

Thr

Lys

Ala

Ser

Glu

465

Pro

Gly

Met

Glu

Leu
545

Tyr

Lys

Ser

Glu

Thr

210

Tyr

Gln

Gly

Met

His

290

Val

Glu

Thr

Leu

Pro

370

Ser

Lys

Ser

Ser

Ser

450

Asp

Leu

Leu

Leu

Met
530

Leu

Ala

Leu

Ser

Phe

195

Trp

Thr

Leu

Leu

Cys

275

Ile

Gln

Val

Cys

Thr

355

Leu

Cys

Lys

Ile

Met

435

Gly

Pro

Gly

Asp

Lys

515

Glu

Gly

Ser

His

Gly

180

Lys

Ser

Cys

Asp

Pro

260

Lys

Glu

Ile

Leu

Leu

340

Val

Tyr

Met

Ser

Pro

420

Asn

Thr

Arg

Glu

Lys

500

Ser

Met

Ala

Lys

Ala

165

Thr

Pro

Ile

Ile

Val

245

Ala

Val

Val

Leu

His

325

Ala

Leu

Leu

Val

Asp

405

Leu

Ser

Pro

Trp

Gly

485

Asp

Asp

Met

Cys

Gly
565

Val

Pro

Asp

Ile

Val

230

Val

Asn

Tyr

Asn

Lys

310

Leu

Gly

Glu

Glu

Gly

390

Phe

Arg

Gly

Met

Glu

470

Cys

Lys

Ala

Lys

Thr
550

Asn

Pro

Asn

His

Met

215

Glu

Glu

Lys

Ser

Gly

295

Thr

Arg

Asn

Ala

Ile

375

Ser

His

Arg

Val

Leu

455

Leu

Phe

Pro

Thr

Met
535

Gln

Leu

Ala

Pro

Arg

200

Asp

Asn

Arg

Thr

Asp

280

Ser

Ala

Asn

Ser

Leu

360

Ile

Val

Ser

Gln

Leu

440

Ala

Pro

Gly

Asn

Glu
520
Ile

Asp

Arg

Ala

Thr

185

Ile

Ser

Glu

Ser

Val

265

Pro

Lys

Gly

Val

Ile

345

Glu

Ile

Ile

Gln

Val

425

Leu

Gly

Arg

Gln

Arg

505

Lys

Gly

Gly

Glu

Lys

170

Leu

Gly

Val

Tyr

Pro

250

Ala

Gln

Ile

Val

Ser

330

Gly

Glu

Tyr

Val

Met

410

Thr

Val

Val

Asp

Val

490

Val

Asp

Lys

Pro

Tyr
570

Thr

Arg

Gly

Val

Gly

235

His

Leu

Pro

Gly

Asn

315

Phe

Leu

Arg

Cys

Tyr

395

Ala

Val

Arg

Ser

Arg

475

Val

Thr

Leu

His

Leu

555

Leu

Val

Trp

Tyr

Pro

220

Ser

Arg

Gly

His

Pro

300

Thr

Glu

Ser

Pro

Thr

380

Lys

Val

Ser

Pro

Glu

460

Leu

Leu

Lys

Ser

Lys
540

Tyr

Gln

Lys

Leu

Lys

205

Ser

Ile

Pro

Ser

Ile

285

Asp

Thr

Asp

His

Ala

365

Gly

Met

His

Ala

Ser

445

Tyr

Val

Ala

Val

Asp

525

Asn

Val

Ala

Phe

Lys

190

Val

Asp

Asn

Ile

Asn

270

Gln

Asn

Asp

Ala

His

350

Val

Ala

Lys

Lys

Asp

430

Arg

Glu

Leu

Glu

Ala

510

Leu

Ile

Ile

Arg

Lys

175

Asn

Arg

Lys

His

Leu

255

Val

Trp

Leu

Lys

Gly

335

Ser

Met

Phe

Ser

Leu

415

Ser

Leu

Leu

Gly

Ala

495

Val

Ile

Ile

Val

Arg
575

Cys

Gly

Tyr

Gly

Thr

240

Gln

Glu

Leu

Pro

Glu

320

Glu

Ala

Thr

Leu

Gly

400

Ala

Ser

Ser

Pro

Lys

480

Ile

Lys

Ser

Asn

Glu
560

Pro
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34

Pro

Leu

Met

Arg

625

Gly

Asn

Arg

Trp

Glu

705

Ser

Ala

Asp

Met

Thr

785

Glu

Leu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Gly

Ser

Glu

610

Asn

Leu

Gly

Ile

Glu

690

Glu

Asn

Val

Arg

Pro

770

Cys

Glu

Lys

Leu

Ser

595

Tyr

Val

Ala

Arg

Tyr

675

Ile

Leu

Cys

Pro

Ile

755

Leu

Ser

Pro

Arg

Glu

580

Lys

Leu

Leu

Arg

Leu

660

Thr

Phe

Phe

Thr

Ser

740

Val

Asp

Ser

Cys

Arg

820

PRT

<400> SEQUENCE:

Met

1

Cys

Glu

Leu

Glu
65

Cys

Ala

Val

Leu

Leu

His

50

Met

Gly

Gln

Ser

Leu

Ser

35

Leu

Val

Arg

Ala

Tyr

Leu

20

Leu

Gln

Ser

Asn

Asn

Tyr

Asp

Ala

Val

Asp

645

Pro

His

Thr

Lys

Asn

725

Gln

Ala

Gln

Gly

Leu
805

SEQ ID NO 2
LENGTH:
TYPE :
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: MISC_FEATURE
LOCATION:

1338

Cys

Leu

Ser

Thr

630

Ile

Val

Gln

Leu

Leu

710

Glu

Arg

Leu

Tyr

Glu

790

Pro

Tyr

Val

Lys

615

Glu

His

Lys

Ser

Gly

695

Leu

Leu

Pro

Thr

Ser

775

Asp

Arg

(1) ..(1338)
amino acid

2

Trp

5

Thr

Lys

Cys

Lys

Gly

85

His

OTHER INFORMATION:

Asp

Gly

Gly

Arg

Glu

70

Lys

Thr

Thr

Ser

Thr

Gly

55

Ser

Gln

Gly

Asn

Ser

600

Lys

Asp

His

Trp

Asp

680

Gly

Lys

Tyr

Thr

Ser

760

Pro

Ser

His

Gly

Ser

Gln

40

Glu

Glu

Phe

Phe

Pro

585

Cys

Cys

Asn

Ile

Met

665

Val

Ser

Glu

Met

Phe

745

Asn

Ser

Val

Pro

Val

Ser

25

His

Ala

Arg

Cys

Tyr

Ser

Ala

Ile

Val

Asp

650

Ala

Trp

Pro

Gly

Met

730

Lys

Gln

Phe

Phe

Ala
810

His

Tyr

His

Met

635

Tyr

Pro

Ser

Tyr

His

715

Met

Gln

Glu

Pro

Ser

795

Gln

Asn

Gln

Arg

620

Lys

Tyr

Glu

Phe

Pro

700

Arg

Arg

Leu

Tyr

Asp

780

His

Leu

sequence of

Leu

10

Gly

Ile

Ala

Leu

Ser

90

Ser

Leu

Ser

Met

His

Ser

75

Thr

Cys

Cys

Lys

Gln

Lys

60

Ile

Leu

Lys

Pro

Val

605

Asp

Ile

Lys

Ala

Gly

685

Gly

Met

Asp

Val

Leu

765

Thr

Glu

Ala

human VEGFR1

Ala

Leu

Ala

45

Trp

Thr

Thr

Tyr

Glu

590

Ala

Leu

Ala

Lys

Leu

670

Val

Val

Asp

Cys

Glu

750

Asp

Arg

Pro

Asn

Leu

Lys

30

Gly

Ser

Lys

Leu

Leu

Glu

Arg

Ala

Asp

Thr

655

Phe

Leu

Pro

Lys

Trp

735

Asp

Leu

Ser

Leu

Gly
815

Leu

15

Asp

Gln

Leu

Ser

Asn

95

Ala

Gln

Gly

Ala

Phe

640

Thr

Asp

Leu

Val

Pro

720

His

Leu

Ser

Ser

Pro

800

Gly

Ser

Pro

Thr

Pro

Ala

80

Thr

Val
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36

Pro

Ser

Ile

145

Thr

Leu

Ile

Ala

Gln

225

Lys

Pro

Asn

Ala

Asp

305

Ser

Lys

Tyr

Trp

Thr

385

Gly

Asn

Lys

Arg

Lys

465

Asp

Glu

Thr

Asp

130

Ile

Ser

Ile

Ile

Thr

210

Thr

Leu

Leu

Lys

Asn

290

Lys

Val

His

Arg

Leu

370

Arg

Asn

Leu

Ala

Gln

450

Trp

Phe

Met

Gly

Ser

115

Thr

His

Pro

Pro

Ser

195

Val

Asn

Leu

Asn

Arg

275

Ile

Gly

Asn

Arg

Leu

355

Lys

Gly

Tyr

Thr

Val

435

Ile

Phe

Cys

Gly

Lys
515

100

Lys

Gly

Met

Asn

Asp

180

Asn

Asn

Thr

Arg

Thr

260

Ala

Phe

Leu

Thr

Lys

340

Ser

Asp

Tyr

Thr

Ala

420

Ser

Leu

Trp

Ser

Asn
500

Asn

Lys

Arg

Thr

Ile

165

Gly

Ala

Gly

Ile

Gly

245

Arg

Ser

Tyr

Tyr

Ser

325

Gln

Met

Gly

Ser

Ile

405

Thr

Ser

Thr

His

Asn
485

Arg

Lys

Lys

Pro

Glu

150

Thr

Lys

Thr

His

Ile

230

His

Val

Val

Ser

Thr

310

Val

Gln

Lys

Leu

Leu

390

Leu

Leu

Phe

Cys

Pro

470

Asn

Ile

Met

Glu

Phe

135

Gly

Val

Arg

Tyr

Leu

215

Asp

Thr

Gln

Arg

Val

295

Cys

His

Val

Val

Pro

375

Ile

Leu

Ile

Pro

Thr

455

Cys

Glu

Glu

Ala

Thr

120

Val

Arg

Thr

Ile

Lys

200

Tyr

Val

Leu

Met

Arg

280

Leu

Arg

Ile

Leu

Lys

360

Ala

Ile

Ser

Val

Asp

440

Ala

Asn

Glu

Ser

Ser
520

105

Glu

Glu

Glu

Leu

Ile

185

Glu

Lys

Gln

Val

Thr

265

Arg

Thr

Val

Tyr

Glu

345

Ala

Thr

Lys

Ile

Asn

425

Pro

Tyr

His

Ser

Ile
505

Thr

Ser

Met

Leu

Lys

170

Trp

Ile

Thr

Ile

Leu

250

Trp

Ile

Ile

Arg

Asp

330

Thr

Phe

Glu

Asp

Lys

410

Val

Ala

Gly

Asn

Phe
490

Thr

Leu

Ala

Tyr

Val

155

Lys

Asp

Gly

Asn

Ser

235

Asn

Ser

Asp

Asp

Ser

315

Lys

Val

Pro

Lys

Val

395

Gln

Lys

Leu

Ile

His
475
Ile

Gln

Val

Ile

Ser

140

Ile

Phe

Ser

Leu

Tyr

220

Thr

Cys

Tyr

Gln

Lys

300

Gly

Ala

Ala

Ser

Ser

380

Thr

Ser

Pro

Tyr

Pro

460

Ser

Leu

Arg

Val

Tyr

125

Glu

Pro

Pro

Arg

Leu

205

Leu

Pro

Thr

Pro

Ser

285

Met

Pro

Phe

Gly

Pro

365

Ala

Glu

Asn

Gln

Pro

445

Gln

Glu

Asp

Met

Ala
525

110

Ile

Ile

Cys

Leu

Lys

190

Thr

Thr

Arg

Ala

Asp

270

Asn

Gln

Ser

Ile

Lys

350

Glu

Arg

Glu

Val

Ile

430

Leu

Pro

Ala

Ala

Ala
510

Asp

Phe

Pro

Arg

Asp

175

Gly

Cys

His

Pro

Thr

255

Glu

Ser

Asn

Phe

Thr

335

Arg

Val

Tyr

Asp

Phe

415

Tyr

Gly

Thr

Arg

Asp

495

Ile

Ser

Ile

Glu

Val

160

Thr

Phe

Glu

Arg

Val

240

Thr

Lys

His

Lys

Lys

320

Val

Ser

Val

Leu

Ala

400

Lys

Glu

Ser

Ile

Cys

480

Ser

Ile

Arg
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38

Ile

Gly

545

Cys

Arg

Met

Asn

625

Asp

Ala

Glu

Pro

705

Lys

Asp

Ala

Arg

785

Pro

Ala

Leu

Ile

Glu

865

Ile

Ala

Lys

Phe

Ser

530

Arg

Asn

Thr

Thr

Ala

610

Val

Tyr

Gln

Ile

Pro

690

Gly

Thr

Gly

Lys

Thr

770

Ser

Asp

Ser

Gly

Lys

850

Gly

Leu

Cys

Tyr

Leu
930

Gly

Asn

Leu

Val

Val

595

Ile

Ser

Thr

Glu

Ser

675

Gln

Ile

Glu

Ser

Ser

755

Leu

Ser

Glu

Lys

Arg

835

Lys

Ala

Thr

Thr

Gly
915

Asn

Ile

Ile

Glu

Asn

580

Asn

Thr

Leu

Gly

Ala

660

Ser

Ile

Ile

Glu

Val

740

Asn

Phe

Ser

Val

Trp

820

Gly

Ser

Thr

His

Lys

900

Asn

Lys

Tyr

Ser

Lys

565

Lys

Asn

Lys

Gln

Glu

645

Pro

Ser

Thr

Leu

Asp

725

Glu

Leu

Trp

Glu

Pro

805

Glu

Ala

Pro

Ala

Ile

885

Gln

Leu

Asp

Ile

Phe

550

Met

Phe

Arg

Glu

Asp

630

Glu

Tyr

Thr

Trp

Gly

710

Glu

Ser

Glu

Leu

Ile

790

Leu

Phe

Phe

Thr

Ser

870

Gly

Gly

Ser

Ala

Cys

535

Tyr

Pro

Leu

Thr

His

615

Ser

Ile

Leu

Thr

Phe

695

Pro

Gly

Ser

Leu

Leu

775

Lys

Asp

Ala

Gly

Cys

855

Glu

His

Gly

Asn

Ala
935

Ile

Ile

Thr

Tyr

Met

600

Ser

Gly

Leu

Leu

Leu

680

Lys

Gly

Val

Ala

Ile

760

Leu

Thr

Glu

Arg

Lys

840

Arg

Tyr

His

Pro

Tyr
920

Leu

Ala

Thr

Glu

Arg

585

His

Ile

Thr

Gln

Arg

665

Asp

Asn

Ser

Tyr

Tyr

745

Thr

Thr

Asp

Gln

Glu

825

Val

Thr

Lys

Leu

Leu
905

Leu

His

Ser

Asp

Gly

570

Asp

Tyr

Thr

Tyr

Lys

650

Asn

Cys

Asn

Ser

His

730

Leu

Leu

Leu

Tyr

Cys

810

Arg

Val

Val

Ala

Asn
890
Met

Lys

Met

Asn

Val

555

Glu

Val

Ser

Leu

Ala

635

Lys

Leu

His

His

Thr

715

Cys

Thr

Thr

Phe

Leu

795

Glu

Leu

Gln

Ala

Leu

875

Val

Val

Ser

Glu

Lys

540

Pro

Asp

Thr

Ile

Asn

620

Cys

Glu

Ser

Ala

Lys

700

Leu

Lys

Val

Cys

Ile

780

Ser

Arg

Lys

Ala

Val

860

Met

Val

Ile

Lys

Pro
940

Val Gly Thr

Asn

Leu

Trp

Ser

605

Leu

Arg

Ile

Asp

Asn

685

Ile

Phe

Ala

Gln

Thr

765

Arg

Ile

Leu

Leu

Ser

845

Lys

Thr

Asn

Val

Arg
925

Lys

Gly

Lys

Ile

590

Lys

Thr

Ala

Thr

His

670

Gly

Gln

Ile

Thr

Gly

750

Cys

Lys

Ile

Pro

Gly

830

Ala

Met

Glu

Leu

Glu

910

Asp

Lys

Phe

Leu

575

Leu

Gln

Ile

Arg

Ile

655

Thr

Val

Gln

Glu

Asn

735

Thr

Val

Met

Met

Tyr

815

Lys

Phe

Leu

Leu

Leu

895

Tyr

Leu

Glu

Val

His

560

Ser

Leu

Lys

Met

Asn

640

Arg

Val

Pro

Glu

Arg

720

Gln

Ser

Ala

Lys

Asp

800

Asp

Ser

Gly

Lys

Lys

880

Gly

Cys

Phe

Lys
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Met Glu Pro Gly Leu Glu Gln Gly Lys Lys Pro Arg Leu Asp Ser Val
945 950 955 960

Thr Ser Ser Glu Ser Phe Ala Ser Ser Gly Phe Gln Glu Asp Lys Ser
965 970 975

Leu Ser Asp Val Glu Glu Glu Glu Asp Ser Asp Gly Phe Tyr Lys Glu
980 985 990

Pro Ile Thr Met Glu Asp Leu Ile Ser Tyr Ser Phe Gln Val Ala Arg
995 1000 1005

Gly Met Glu Phe Leu Ser Ser Arg Lys Cys Ile His Arg Asp Leu
1010 1015 1020

Ala Ala Arg Asn Ile Leu Leu Ser Glu Asn Asn Val Val Lys Ile
1025 1030 1035

Cys Asp Phe Gly Leu Ala Arg Asp Ile Tyr Lys Asn Pro Asp Tyr
1040 1045 1050

Val Arg Lys Gly Asp Thr Arg Leu Pro Leu Lys Trp Met Ala Pro
1055 1060 1065

Glu Ser 1Ile Phe Asp Lys Ile Tyr Ser Thr Lys Ser Asp Val Trp
1070 1075 1080

Ser Tyr Gly Val Leu Leu Trp Glu Ile Phe Ser Leu Gly Gly Ser
1085 1090 1095

Pro Tyr Pro Gly Val Gln Met Asp Glu Asp Phe Cys Ser Arg Leu
1100 1105 1110

Arg Glu Gly Met Arg Met Arg Ala Pro Glu Tyr Ser Thr Pro Glu
1115 1120 1125

Ile Tyr Gln Ile Met Leu Asp Cys Trp His Arg Asp Pro Lys Glu
1130 1135 1140

Arg Pro Arg Phe Ala Glu Leu Val Glu Lys Leu Gly Asp Leu Leu
1145 1150 1155

Gln Ala Asn Val Gln Gln Asp Gly Lys Asp Tyr Ile Pro Ile Asn
1160 1165 1170

Ala Ile Leu Thr Gly Asn Ser Gly Phe Thr Tyr Ser Thr Pro Ala
1175 1180 1185

Phe Ser Glu Asp Phe Phe Lys Glu Ser Ile Ser Ala Pro Lys Phe
1190 1195 1200

Asn Ser Gly Ser Ser Asp Asp Val Arg Tyr Val Asn Ala Phe Lys
1205 1210 1215

Phe Met Ser Leu Glu Arg Ile Lys Thr Phe Glu Glu Leu Leu Pro
1220 1225 1230

Asn Ala Thr Ser Met Phe Asp Asp Tyr Gln Gly Asp Ser Ser Thr
1235 1240 1245

Leu Leu Ala Ser Pro Met Leu Lys Arg Phe Thr Trp Thr Asp Ser
1250 1255 1260

Lys Pro Lys Ala Ser Leu Lys Ile Asp Leu Arg Val Thr Ser Lys
1265 1270 1275

Ser Lys Glu Ser Gly Leu Ser Asp Val Ser Arg Pro Ser Phe Cys
1280 1285 1290

His Ser Ser Cys Gly His Val Ser Glu Gly Lys Arg Arg Phe Thr
1295 1300 1305

Tyr Asp His Ala Glu Leu Glu Arg Lys Ile Ala Cys Cys Ser Pro
1310 1315 1320

Pro Pro Asp Tyr Asn Ser Val Val Leu Tyr Ser Thr Pro Pro Ile
1325 1330 1335
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-continued

<210> SEQ ID NO 3

<211> LENGTH: 1356

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1356)

<223> OTHER INFORMATION: amino acid sequence of human VEGFR2

<400> SEQUENCE: 3

Met Gln Ser Lys Val Leu Leu Ala Val Ala Leu Trp Leu Cys Val Glu
1 5 10 15

Thr Arg Ala Ala Ser Val Gly Leu Pro Ser Val Ser Leu Asp Leu Pro
20 25 30

Arg Leu Ser Ile Gln Lys Asp Ile Leu Thr Ile Lys Ala Asn Thr Thr
35 40 45

Leu Gln Ile Thr Cys Arg Gly Gln Arg Asp Leu Asp Trp Leu Trp Pro
50 55 60

Asn Asn Gln Ser Gly Ser Glu Gln Arg Val Glu Val Thr Glu Cys Ser
65 70 75 80

Asp Gly Leu Phe Cys Lys Thr Leu Thr Ile Pro Lys Val Ile Gly Asn
85 90 95

Asp Thr Gly Ala Tyr Lys Cys Phe Tyr Arg Glu Thr Asp Leu Ala Ser
100 105 110

Val Ile Tyr Val Tyr Val Gln Asp Tyr Arg Ser Pro Phe Ile Ala Ser
115 120 125

Val Ser Asp Gln His Gly Val Val Tyr Ile Thr Glu Asn Lys Asn Lys
130 135 140

Thr Val Val Ile Pro Cys Leu Gly Ser Ile Ser Asn Leu Asn Val Ser
145 150 155 160

Leu Cys Ala Arg Tyr Pro Glu Lys Arg Phe Val Pro Asp Gly Asn Arg
165 170 175

Ile Ser Trp Asp Ser Lys Lys Gly Phe Thr Ile Pro Ser Tyr Met Ile
180 185 190

Ser Tyr Ala Gly Met Val Phe Cys Glu Ala Lys Ile Asn Asp Glu Ser
195 200 205

Tyr Gln Ser Ile Met Tyr Ile Val Val Val Val Gly Tyr Arg Ile Tyr
210 215 220

Asp Val Val Leu Ser Pro Ser His Gly Ile Glu Leu Ser Val Gly Glu
225 230 235 240

Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly Ile
245 250 255

Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gln His Lys Lys Leu
260 265 270

Val Asn Arg Asp Leu Lys Thr Gln Ser Gly Ser Glu Met Lys Lys Phe
275 280 285

Leu Ser Thr Leu Thr Ile Asp Gly Val Thr Arg Ser Asp Gln Gly Leu
290 295 300

Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr
305 310 315 320

Phe Val Arg Val His Glu Lys Pro Phe Val Ala Phe Gly Ser Gly Met
325 330 335

Glu Ser Leu Val Glu Ala Thr Val Gly Glu Arg Val Arg Ile Pro Ala
340 345 350

Lys Tyr Leu Gly Tyr Pro Pro Pro Glu Ile Lys Trp Tyr Lys Asn Gly
355 360 365
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Ile
Ile
385

Thr

Asp

Ala

Glu

465

Pro

Ile

Thr

Lys

Phe

545

Pro

Thr

Ile

Leu

Leu

625

Arg

Leu

Thr

Glu

705

Asn

Cys

Ile

Pro

370

Met

Asn

Tyr

Ser

Ile

450

Cys

Cys

Glu

Val

Cys

530

His

Thr

Phe

His

Trp

610

Ile

Cys

Gln

Glu

Ala

690

Thr

Leu

Gln

Ile

Gly
770

Leu

Glu

Pro

Val

Tyr

435

Pro

Ala

Glu

Val

Ser

515

Glu

Val

Glu

Glu

Val

595

Lys

Met

Leu

Leu

Asn

675

Ser

Leu

Thr

Ala

Glu

755

Thr

Glu

Val

Ile

Pro

420

Gln

Pro

Asn

Glu

Asn

500

Thr

Ala

Thr

Gln

Asn

580

Gly

Leu

Glu

Ala

Thr

660

Gln

Gly

Val

Ile

Cys
740

Gly

Ala

Ser

Ser

Ser

405

Pro

Tyr

Pro

Glu

Trp

485

Lys

Leu

Val

Arg

Glu

565

Leu

Glu

Asn

Leu

Gln

645

Val

Thr

Asn

Glu

Arg

725

Ser

Ala

Val

Asn

Glu

390

Lys

Gln

Gly

His

Pro

470

Arg

Asn

Val

Asn

Gly

550

Ser

Thr

Leu

Ala

Lys

630

Asp

Leu

Thr

Pro

Asp

710

Arg

Val

Gln

Ile

His

375

Arg

Glu

Ile

Thr

His

455

Ser

Ser

Gln

Ile

Lys

535

Pro

Val

Trp

Pro

Thr

615

Asn

Arg

Glu

Ser

Pro

695

Ser

Val

Leu

Glu

Ala
775

Thr

Asp

Lys

Gly

Thr

440

Ile

Gln

Val

Phe

Gln

520

Val

Glu

Ser

Tyr

Thr

600

Met

Ala

Lys

Arg

Ile

680

Pro

Gly

Arg

Gly

Lys

760

Met

Ile

Thr

Gln

Glu

425

Gln

His

Ala

Glu

Ala

505

Ala

Gly

Ile

Leu

Lys

585

Pro

Phe

Ser

Thr

Val

665

Gly

Gln

Ile

Lys

Cys

745

Thr

Phe

Lys

Gly

Ser

410

Lys

Thr

Trp

Val

Asp

490

Leu

Ala

Arg

Thr

Trp

570

Leu

Val

Ser

Leu

Lys

650

Ala

Glu

Ile

Val

Glu
730
Ala

Asn

Phe

Ala

Asn

395

His

Ser

Leu

Tyr

Ser

475

Phe

Ile

Asn

Gly

Leu

555

Cys

Gly

Cys

Asn

Gln

635

Lys

Pro

Ser

Met

Leu

715

Asp

Lys

Leu

Trp

Gly

380

Tyr

Val

Leu

Thr

Trp

460

Val

Gln

Glu

Val

Glu

540

Gln

Thr

Pro

Lys

Ser

620

Asp

Arg

Thr

Ile

Trp

700

Lys

Glu

Val

Glu

Leu
780

His

Thr

Val

Ile

Cys

445

Gln

Thr

Gly

Gly

Ser

525

Arg

Pro

Ala

Gln

Asn

605

Thr

Gln

His

Ile

Glu

685

Phe

Asp

Gly

Glu

Ile
765

Leu

Val

Val

Ser

Ser

430

Thr

Leu

Asn

Gly

Lys

510

Ala

Val

Asp

Asp

Pro

590

Leu

Asn

Gly

Cys

Thr

670

Val

Lys

Gly

Leu

Ala
750

Ile

Leu

Leu

Ile

Leu

415

Pro

Val

Glu

Pro

Asn

495

Asn

Leu

Ile

Met

Arg

575

Leu

Asp

Asp

Asp

Val

655

Gly

Ser

Asp

Asn

Tyr
735
Phe

Ile

Val

Thr

Leu

400

Val

Val

Tyr

Glu

Tyr

480

Lys

Lys

Tyr

Ser

Gln

560

Ser

Pro

Thr

Ile

Tyr

640

Val

Asn

Cys

Asn

Arg

720

Thr

Phe

Leu

Ile
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-continued

Ile Leu Arg Thr Val Lys Arg Ala Asn Gly Gly Glu Leu Lys Thr Gly
785 790 795 800

Tyr Leu Ser Ile Val Met Asp Pro Asp Glu Leu Pro Leu Asp Glu His
805 810 815

Cys Glu Arg Leu Pro Tyr Asp Ala Ser Lys Trp Glu Phe Pro Arg Asp
820 825 830

Arg Leu Lys Leu Gly Lys Pro Leu Gly Arg Gly Ala Phe Gly Gln Val
835 840 845

Ile Glu Ala Asp Ala Phe Gly Ile Asp Lys Thr Ala Thr Cys Arg Thr
850 855 860

Val Ala Val Lys Met Leu Lys Glu Gly Ala Thr His Ser Glu His Arg
865 870 875 880

Ala Leu Met Ser Glu Leu Lys Ile Leu Ile His Ile Gly His His Leu
885 890 895

Asn Val Val Asn Leu Leu Gly Ala Cys Thr Lys Pro Gly Gly Pro Leu
900 905 910

Met Val Ile Val Glu Phe Cys Lys Phe Gly Asn Leu Ser Thr Tyr Leu
915 920 925

Arg Ser Lys Arg Asn Glu Phe Val Pro Tyr Lys Thr Lys Gly Ala Arg
930 935 940

Phe Arg Gln Gly Lys Asp Tyr Val Gly Ala Ile Pro Val Asp Leu Lys
945 950 955 960

Arg Arg Leu Asp Ser Ile Thr Ser Ser Gln Ser Ser Ala Ser Ser Gly
965 970 975

Phe Val Glu Glu Lys Ser Leu Ser Asp Val Glu Glu Glu Glu Ala Pro
980 985 990

Glu Asp Leu Tyr Lys Asp Phe Leu Thr Leu Glu His Leu Ile Cys Tyr
995 1000 1005

Ser Phe Gln Val Ala Lys Gly Met Glu Phe Leu Ala Ser Arg Lys
1010 1015 1020

Cys Ile His Arg Asp Leu Ala Ala Arg Asn Ile Leu Leu Ser Glu
1025 1030 1035

Lys Asn Val Val Lys Ile Cys Asp Phe Gly Leu Ala Arg Asp Ile
1040 1045 1050

Tyr Lys Asp Pro Asp Tyr Val Arg Lys Gly Asp Ala Arg Leu Pro
1055 1060 1065

Leu Lys Trp Met Ala Pro Glu Thr Ile Phe Asp Arg Val Tyr Thr
1070 1075 1080

Ile Gln Ser Asp Val Trp Ser Phe Gly Val Leu Leu Trp Glu Ile
1085 1090 1095

Phe Ser Leu Gly Ala Ser Pro Tyr Pro Gly Val Lys Ile Asp Glu
1100 1105 1110

Glu Phe Cys Arg Arg Leu Lys Glu Gly Thr Arg Met Arg Ala Pro
1115 1120 1125

Asp Tyr Thr Thr Pro Glu Met Tyr Gln Thr Met Leu Asp Cys Trp
1130 1135 1140

His Gly Glu Pro Ser Gln Arg Pro Thr Phe Ser Glu Leu Val Glu
1145 1150 1155

His Leu Gly Asn Leu Leu Gln Ala Asn Ala Gln Gln Asp Gly Lys
1160 1165 1170

Asp Tyr Ile Val Leu Pro Ile Ser Glu Thr Leu Ser Met Glu Glu
1175 1180 1185

Asp Ser Gly Leu Ser Leu Pro Thr Ser Pro Val Ser Cys Met Glu
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1190

Glu Glu Glu Val Cys

1205

Gly Ile Ser Gln Tyr

1220

Val Ser Val Lys Thr

1235

Val Lys Val Ile Pro

1250

Leu Ala Ser Glu Glu

1265

Ser Pro Ser Phe Gly

1280

Val Ala Ser Glu Gly

1295

Tyr His Ser Asp Asp

1310

Ala Glu Leu Leu Lys

1325

Thr Ala Gln Ile Leu

1340

Pro Pro Val

1355

<210> SEQ ID NO 4
<211> LENGTH: 5911

<212> TYPE:

DNA

1195

Asp Pro Lys

1210

1200

Phe His Tyr Asp Asn

1215

Leu Gln Asn Ser Lys Arg Lys Ser

1225

Phe Glu Asp

1240

1230

Ile Pro Leu Glu Glu

1245

Asp Asp Asn Gln Thr Asp Ser Gly

1255

Leu Lys Thr

1270

Gly Met Val

1285

1260

Leu Glu Asp Arg Thr

1275

Pro Ser Lys Ser Arg

1290

Ser Asn Gln Thr Ser Gly Tyr Gln

1300

Thr Asp Thr

1315

1305

Thr Val Tyr Ser Ser

1320

Leu Ile Glu Ile Gly Val Gln Thr

1330

Gln Pro Asp

1345

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..
<223> OTHER INFORMATION: nucleotide sequence of human FGFR1 (CDS:

943-3405)

<400> SEQUENCE: 4

agatgcaggg

ggacagcteg

aggcagctge

geectegege

ccteggegge

ggaacccggg

gegecattgeg

gaacccaagg

tgctgecagte

aaggaaagtg

cgggtggcgg

tgttccegee

geggagetet

dgggacgegy

ccacgecgag

agatgtggag

gegcaaacge

gecegetece

agggggcgga

cecegecggeyg

dggceggeage

tgtgccggga

gegacctege

acttttctcee

gggcacgccg

aggcgeegec

acgggagecc

cgggetggag

tgcgacceeyg

gcacacgecee

cgagggtcag

ccttgteace

(5911)

caaaggagac

cgtectttygyg

dgcggaggag

catagecgete

tagcgggagc

getgggegge

cttececegge

ggtccgaget

c¢ggcgcecggy

getgegttet

tccececegee

gegecgagcea

ccaggacccg

getegeacaa

tttgaaaagg

aacctctaac

1335

Ser Gly Thr Thr Leu

caggctgtag

ggCCgngCt

ggaccagege

ggagcgetet

cgggacgccyg

cacgtccgga

¢gcgagegey

cggggcgcecc

gecteegeag

dgaggagggy

cegecteegy

ccgagegecag

aacagagccc

gccacggcgg

aggatcgage

tgcagaactg

1350

gJaagagaagg

ggggaactac

gggtgggagt

tgcggccaca

gtgcagcege

cgggaccgag

cecgetgetty

cgcagggcgc

ggcgatggag

ggcacaaggt

ggcaccagcet

ccgggagtcg

dggggegygcg

actctecega

tcactgtgga

ggatgtggag

Thr Ala

Arg Pro

Pro Glu

Met Val

Lys Leu

Glu Ser

Ser Gly

Glu Glu

Gly Ser

Ser Ser

gcagagcgece
aaggcccage
gagagagcga
ggcgeggegt
agcgegegga
accectegta
aaaagccgeg
acggtacccg
cceggtetge
ctggagacce
ceggetecat
agcgceggece
ggceggagece
ggcggaacct

gtatccatgg

ctggaagtge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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ctecctettet gggctgtget ggtcacagce acactctgca cecgctaggece gtceccccgace 1020
ttgcctgaac aagcccagec ctggggagcce cctgtggaag tggagtcctt cctggtecac 1080
cceggtgace tgctgcaget tegetgtcegg ctgecgggacg atgtgcagag catcaactgg 1140
ctgcgggacyg gggtgcagcet ggcggaaagce aaccgcaccece gcatcacagyg ggaggaggtg 1200
gaggtgcagg actccgtgce cgcagactcc ggcectcectatg cttgcegtaac cagcageccce 1260
tcgggcagtg acaccaccta cttcecteegte aatgtttcag atgctcectceee ctecteggag 1320
gatgatgatg atgatgatga ctcctcttca gaggagaaag aaacagataa caccaaacca 1380
aacccegtag ctccatattg gacatcccca gaaaagatgg aaaagaaatt gcatgcagtg 1440
ccggetgeca agacagtgaa gttcaaatge cetteccagtg ggaccccaaa ccccacactg 1500
cgctggttga aaaatggcaa agaattcaaa cctgaccaca gaattggagg ctacaaggtc 1560
cgttatgcca cctggagcat cataatggac tctgtggtge cctctgacaa gggcaactac 1620
acctgcattg tggagaatga gtacggcagc atcaaccaca cataccagct ggatgtcgtg 1680
gageggtceee ctcaccggece catcctgcaa gcagggttge cegccaacaa aacagtggec 1740
ctgggtagca acgtggagtt catgtgtaag gtgtacagtg acccgcagcc gcacatccag 1800
tggctaaagc acatcgaggt gaatgggagc aagattggcc cagacaacct gecttatgtce 1860
cagatcttga agactgctgg agttaatacc accgacaaag agatggaggt gcttcactta 1920
agaaatgtct cctttgagga cgcaggggag tatacgtgct tggcgggtaa ctctatcgga 1980
ctcteccate actctgcatg gttgaccgtt ctggaagecce tggaagagag gecggcagtg 2040
atgacctecgce cecctgtacct ggagatcatce atctattgca caggggcctt cctcatctcece 2100
tgcatggtgg ggtcggtcat cgtctacaag atgaagagtg gtaccaagaa gagtgacttce 2160
cacagccaga tggctgtgca caagctggece aagagcatce ctetgcegcag acaggtaaca 2220
gtgtctgetyg actccagtge atccatgaac tctggggtte ttetggttceg gccatcacgg 2280
ctctecteca gtgggactcece catgctagca ggggtctetg agtatgaget tceccgaagac 2340
cctegetggg agcetgecteg ggacagactg gtettaggca aaccecctggg agagggctgce 2400
tttgggcagg tggtgttggc agaggctatc gggctggaca aggacaaacc caaccgtgtg 2460
accaaagtgg ctgtgaagat gttgaagtcg gacgcaacag agaaagactt gtcagacctg 2520
atctcagaaa tggagatgat gaagatgatc gggaagcata agaatatcat caacctgcectg 2580
ggggcctgca cgcaggatgg tcecttgtat gtcatcgtgg agtatgcctce caagggcaac 2640
ctgcgggagt acctgcaggce ccggaggecce ccagggcetgg aatactgcta caaccccage 2700
cacaacccag aggagcagct ctcctccaag gacctggtgt ccetgegecta ccaggtggece 2760
cgaggcatgg agtatctgge ctccaagaag tgcatacacce gagacctgge agccaggaat 2820
gtcectggtga cagaggacaa tgtgatgaag atagcagact ttggcectcgce acgggacatt 2880
caccacatcg actactataa aaagacaacc aacggccgac tgcctgtgaa gtggatggca 2940
ccecgaggcat tatttgaccg gatctacacce caccagagtg atgtgtggte ttteggggtg 3000
ctectgtggg agatcttcac tetgggegge tcecccatacce cecggtgtgece tgtggaggaa 3060
cttttcaagc tgctgaagga gggtcaccgc atggacaagc ccagtaactg caccaacgag 3120
ctgtacatga tgatgcggga ctgctggcat gcagtgccect cacagagacc caccttcaag 3180
cagctggtgg aagacctgga ccgcatcgtg gccttgacct ccaaccagga gtacctggac 3240
ctgtccatge cecctggacca gtactcccce agetttececg acacccggag ctcectacgtgce 3300
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tcetcagggg aggattcegt cttetcetcat gagecgetge ccgaggagece ctgectgecce 3360
cgacacccag cccagettge caatggegga ctcaaacgece gcetgactgece acccacacge 3420
ccteeccaga ctccaccgte agectgtaacce ctcacccaca gecectgetyg ggceccaccac 3480
ctgtcegtee ctgtecceett tectgetgge aggagccegge tgcctaccag gggecttect 3540
gtgtggcetyg ccttcacccee actcagcetca cctcteccte cacctectet ccacctgetg 3600
gtgagaggtyg caaagaggca gatctttgct gccagccact tcatccecctce ccagatgttg 3660
gaccaacacc cctecectgece accaggcact gectggaggg cagggagtgg gagcecaatga 3720
acaggcatgc aagtgagagc ttcctgagct ttectectgte ggtttggtet gttttgectt 3780
cacccataag cccctcecgecac tetggtggca ggtgecttgt cctcaggget acagcagtag 3840
ggaggtcagt gcttcecgtgce tcgattgaag gtgacctctg ccccagatag gtggtgecag 3900
tggcttatta attccgatac tagtttgctt tgctgaccaa atgcctggta ccagaggatg 3960
gtgaggcgaa ggccaggttyg ggggcagtgt tgtggecctyg gggcccagec ccaaactggyg 4020
ggctctgtat atagctatga agaaaacaca aagtgtataa atctgagtat atatttacat 4080
gtctttttaa aagggtcgtt accagagatt tacccatcgg gtaagatgct cctggtgget 4140
gggaggcatc agttgctata tattaaaaac aaaaaagaaa aaaaaggaaa atgtttttaa 4200
aaaggtcata tattttttgc tacttttgct gttttatttt tttaaattat gttctaaacc 4260
tattttcagt ttaggtccct caataaaaat tgctgctget tcatttatct atgggctgta 4320
tgaaaagggt gggaatgtcc actggaaaga agggacaccce acgggccctyg gggctaggte 4380
tgtccecgagg gecaccgcatg ctecccecggcege aggttcecttg taacctcectte ttectaggte 4440
ctgcacccag acctcacgac gcacctectg ccteteeget gettttggaa agtcagaaaa 4500
agaagatgtc tgcttcgagg gcaggaaccce catccatgea gtagaggege tgggcagaga 4560
gtcaaggccecc agcagccatce gaccatggat ggtttcecctec aaggaaaccg gtggggttgg 4620
getggggagy gggcacctac ctaggaatag ccacggggta gagctacagt gattaagagg 4680
aaagcaaggg cgcggttgcet cacgcectgta atcccagcac tttgggacac cgaggtgggce 4740
agatcacttc aggtcaggag tttgagacca gcctggccaa cttagtgaaa ccccatctcet 4800
actaaaaatg caaaaattat ccaggcatgg tggcacacgc ctgtaatccc agctccacag 4860
gaggctgagg cagaatccct tgaagctggg aggcggaggt tgcagtgagce cgagattgeg 4920
ccattgcact ccagectggg caacagagaa aacaaaaagg aaaacaaatyg atgaaggtct 4980
gcagaaactg aaacccagac atgtgtctgce cccctcectatg tgggcatggt tttgccagtg 5040
cttctaagtg caggagaaca tgtcacctga ggctagtttt gcattcaggt ccctggctte 5100
gtttecttgtt ggtatgeccte cccagategt ccttectgta tecatgtgac cagactgtat 5160
ttgttgggac tgtcgcagat cttggcttct tacagttcett cctgtccaaa ctccatcctg 5220
tcectcagga acggggggaa aattctceccga atgtttttgg ttttttgget gettggaatt 5280
tacttctgece acctgctggt catcactgte ctcactaagt ggattctgge tcccccgtac 5340
ctcatggctc aaactaccac tcecctcagtcg ctatattaaa gecttatattt tgctggatta 5400
ctgctaaata caaaagaaag ttcaatatgt tttcatttct gtagggaaaa tgggattgct 5460
gctttaaatt tcectgagctag ggattttttg gcagctgcag tgttggcgac tattgtaaaa 5520
ttctectttgt ttctectcectgt aaatagcacce tgctaacatt acaatttgta tttatgttta 5580
aagaaggcat catttggtga acagaactag gaaatgaatt tttagctctt aaaagcattt 5640
gctttgagac cgcacaggag tgtcectttect tgtaaaacag tgatgataat ttcectgccttg 5700



53

US 9,273,137 B2

-continued

54

gecctaccett
ttgggagagg
tactactcaa

gtgaaattga

gaagcaatgt
tgctagaaaa
atcacccaca

cctgaaaaaa

<210> SEQ ID NO 5
<211> LENGTH: 7123

<212> TYPE:

DNA

tgtgtgaagg
atataaggca
aatttcccca

aaaaaaaaaa

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION: nucleotide sequence of human VEGFR1 (CDS:

286-4302)

<400> SEQUENCE: 5

atcgaggtcc

gcagceggegy

dcggcgagga

agggcegceggy

dcggggagceyg

gacaccgggg

ggttcaaaat

ggccagacac

atggtgagta

aaacaattct

agctgcaaat

atatttatta

atacacatga

actgttactt

tgggacagta

acctgtgaag

accaatacaa

catactcttg

tggagttacc

aattcccatg

aaaggacttt

gtgcatatat

accgtagetyg

gaagttgtat

cgtggetact

ttgctgageca

gtgaaaccce

ctgggcagea

tggttetgge

gegggagget

cggctcggag

ttacceggygy

geeggeggcey

cgggcaccgg

tcctgetgty

taaaagatcc

tgcatcteca

aggaaagcga

gcagtacttt

atctagetgt

gtgatacagg

ctgaaggaag

taaaaaagtt

gaaagggctt

caacagtcaa

tcatagatgt

tcctcaattyg

ctgatgaaaa

ccaacatatt

atacttgteg

atgataaagc

gcaagceggte

ggttaaaaga

cgttaattat

taaaacagtc

agatttacga

gacaaatcct

acccctgtaa

(1) ..(7123)

cggagcgcgce

nggCtCng

aagtggttgt

gcgaacgaga

gcgageagge

cgegetgete

tgaactgagt

atgcaggggg

aaggctgage

aaccttgaac

acctacttca

tagaccttte

ggagctegte

tccacttgac

catcatatca

tgggcatttyg

ccaaataagc

tactgctacce

aaataagaga

ctacagtgtt

tgtaaggagt

attcatcact

ttaccggete

tgggttacct

caaggacgta

aaatgtgttt

aaaggcegtyg

gacttgtace

ccataatcat

gatgaagaat ctaaaagtct tcataagtcc

ctatcataat tacagtgatg tccttgetgt

aagactgcge tagctgtcaa ataaaagaca

a

caggcggaca

ggctegggtyg

ctcectggetyg

ggacggactce

cgegtegege

agctgtetge

ttaaaaggca

gaagcagccce

ataactaaat

acagctcaag

aagaagaagg

gtagagatgt

attccctgee

actttgatcc

aatgcaacgt

tataagacaa

acaccacgcc

actcccettga

getteegtaa

cttactattg

ggaccatcat

gtgaaacatc

tctatgaaag

gegactgaga

actgaagagg

aaaaacctca

tcatcgttte

gcatatggta

tccgaagcaa

ctecctetegy

cagcggecag

gagcecgegag

tggcggecegg

tcaccatggt

ttctcacagyg

cccageacat

ataaatggtc

ctgectgtygy

caaaccacac

aaacagaatc

acagtgaaat

gggttacgte

ctgatggaaa

acaaagaaat

actatctcac

cagtcaaatt

acacgagagt

ggcgacgaat

acaaaatgca

tcaaatctgt

gaaaacagca

tgaaggcatt

aatctgeteg

atgcagggaa

ctgecactet

cagacccgge

tccctcecaace

ggtgtgactt

ctecteceey

nggCgCCtg

acgggegete

gtegttggece

cagctactgyg

atctagttca

catgcaagca

tttgcctgaa

aagaaatggce

tggcttctac

tgcaatctat

ccccgaaatt

acctaacatc

acgcataatc

agggcttetyg

acatcgacaa

acttagaggce

tcaaatgacc

tgaccaaagce

gaacaaagac

taacacctca

ggtgcttgaa

tcecectegecey

ctatttgact

ttatacaatc

aattgtcaat

tctctaccca

tacaatcaag

ttgttccaat

5760

5820

5880

5911

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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aatgaagagt cctttatcct ggatgctgac agcaacatgg gaaacagaat tgagagcatc 1800
actcagcgca tggcaataat agaaggaaag aataagatgg ctagcacctt ggttgtggcet 1860
gactctagaa tttctggaat ctacatttgc atagcttcca ataaagttgg gactgtggga 1920
agaaacataa gcttttatat cacagatgtg ccaaatgggt ttcatgttaa cttggaaaaa 1980
atgccgacgg aaggagagga cctgaaactg tcttgcacag ttaacaagtt cttatacaga 2040
gacgttactt ggattttact gcggacagtt aataacagaa caatgcacta cagtattagc 2100
aagcaaaaaa tggccatcac taaggagcac tccatcactc ttaatcttac catcatgaat 2160
gtttccectge aagattcagg cacctatgece tgcagagcca ggaatgtata cacaggggaa 2220
gaaatcctee agaagaaaga aattacaatc agagatcagg aagcaccata cctectgega 2280
aacctcagtg atcacacagt ggccatcagc agttccacca ctttagactg tcatgctaat 2340
ggtgtcceeg agectcagat cacttggttt aaaaacaacc acaaaataca acaagagcect 2400
ggaattattt taggaccagg aagcagcacg ctgtttattg aaagagtcac agaagaggat 2460
gaaggtgtct atcactgcaa agccaccaac cagaagggct ctgtggaaag ttcagcatac 2520
ctcactgttc aaggaacctc ggacaagtct aatctggagce tgatcactct aacatgcacc 2580
tgtgtggctg cgactctett ctggctecta ttaaccctet ttatccgaaa aatgaaaagg 2640
tcttettetg aaataaagac tgactaccta tcaattataa tggacccaga tgaagttcect 2700
ttggatgagc agtgtgagcg gctcccttat gatgccagca agtgggagtt tgcccgggag 2760
agacttaaac tgggcaaatc acttggaaga ggggcttttg gaaaagtggt tcaagcatca 2820
gcatttggca ttaagaaatc acctacgtgc cggactgtgg ctgtgaaaat gctgaaagag 2880
ggggccacgg ccagcgagta caaagctctg atgactgagce taaaaatctt gacccacatt 2940
ggccaccatce tgaacgtggt taacctgctg ggagcctgca ccaagcaagg agggcctetg 3000
atggtgattg ttgaatactg caaatatgga aatctctcca actacctcaa gagcaaacgt 3060
gacttatttt ttctcaacaa ggatgcagca ctacacatgg agcctaagaa agaaaaaatg 3120
gagccaggece tggaacaagg caagaaacca agactagata gcgtcaccag cagcgaaagce 3180
tttgcgagct ccggctttca ggaagataaa agtctgagtg atgttgagga agaggaggat 3240
tctgacggtt tctacaagga gcccatcact atggaagatc tgatttctta cagttttcaa 3300
gtggccagag gcatggagtt cctgtcttcce agaaagtgca ttcatcggga cctggcageg 3360
agaaacattc ttttatctga gaacaacgtg gtgaagattt gtgattttgg ccttgccecgg 3420
gatatttata agaaccccga ttatgtgaga aaaggagata ctcgacttcc tctgaaatgg 3480
atggctcecctg aatctatctt tgacaaaatc tacagcacca agagcgacgt gtggtcttac 3540
ggagtattgc tgtgggaaat cttctcectta ggtgggtcte catacccagg agtacaaatg 3600
gatgaggact tttgcagtcg cctgagggaa ggcatgagga tgagagctcc tgagtactct 3660
actcctgaaa tctatcagat catgctggac tgctggcaca gagacccaaa agaaaggcca 3720
agatttgcag aacttgtgga aaaactaggt gatttgcttc aagcaaatgt acaacaggat 3780
ggtaaagact acatcccaat caatgccata ctgacaggaa atagtgggtt tacatactca 3840
actcctgect tetctgagga cttcecttcaag gaaagtattt cagctccgaa gtttaattca 3900
ggaagctctg atgatgtcag atacgtaaat gcectttcaagt tcatgagecct ggaaagaatc 3960
aaaacctttg aagaactttt accgaatgcc acctccatgt ttgatgacta ccagggcgac 4020
agcagcactc tgttggccte tcecccatgcetg aagegcttca cctggactga cagcaaaccce 4080
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aaggcctege tcaagattga cttgagagta accagtaaaa gtaaggagtce ggggctgtcet 4140
gatgtcagca ggcccagttt ctgccattcce agcectgtggge acgtcagcga aggcaagcegce 4200
aggttcacct acgaccacgc tgagctggaa aggaaaatcg cgtgctgetce cccgecccca 4260
gactacaact cggtggtcct gtactccacc ccacccatcet agagtttgac acgaagectt 4320
atttctagaa gcacatgtgt atttataccc ccaggaaact agcttttgcce agtattatgce 4380
atatataagt ttacaccttt atctttccat gggagccagce tgctttttgt gattttttta 4440
atagtgcttt tttttttttg actaacaaga atgtaactcc agatagagaa atagtgacaa 4500
gtgaagaaca ctactgctaa atcctcatgt tactcagtgt tagagaaatc cttcecctaaac 4560
ccaatgactt ccctgctecca acccccgceca cctcagggca cgcaggacca gtttgattga 4620
ggagctgcac tgatcaccca atgcatcacg taccccactg ggccagecct gcagcccaaa 4680
acccagggca acaagcccgt tagccccagg gatcactgge tggectgage aacatctcegg 4740
gagtcctceta gcaggectaa gacatgtgag gaggaaaagg aaaaaaagca aaaagcaagg 4800
gagaaaagag aaaccgggag aaggcatgag aaagaatttg agacgcacca tgtgggcacyg 4860
gagggggacg gggctcagca atgccatttc agtggcttec cagctctgac ccttctacat 4920
ttgagggccce agccaggagce agatggacag cgatgagggg acattttctg gattctggga 4980
ggcaagaaaa ggacaaatat cttttttgga actaaagcaa attttagaac tttacctatg 5040
gaagtggttc tatgtccatt ctcattcgtg gcatgttttg atttgtagca ctgagggtgg 5100
cactcaactc tgagcccata cttttggcte ctctagtaag atgcactgaa aacttagcca 5160
gagttaggtt gtctccaggce catgatggcce ttacactgaa aatgtcacat tctattttgg 5220
gtattaatat atagtccaga cacttaactc aatttcttgg tattattctg ttttgcacag 5280
ttagttgtga aagaaagctyg agaagaatga aaatgcagtc ctgaggagag gagttttctce 5340
catatcaaaa cgagggctga tggaggaaaa aggtcaataa ggtcaaggga aaaccccgte 5400
tctataccaa ccaaaccaat tcaccaacac agttgggacc caaaacacag gaagtcagte 5460
acgtttectt ttcatttaat ggggattcca ctatctcaca ctaatctgaa aggatgtgga 5520
agagcattag ctggcgcata ttaagcactt taagctcctt gagtaaaaag gtggtatgta 5580
atttatgcaa ggtatttctc cagttgggac tcaggatatt agttaatgag ccatcactag 5640
aagaaaagcc cattttcaac tgctttgaaa cttgcctggg gtctgagcat gatgggaata 5700
gggagacagg gtaggaaagg gcgcctactc ttcagggtct aaagatcaag tgggccttgg 5760
atcgctaagce tggctctgtt tgatgctatt tatgcaagtt agggtctatg tatttatgat 5820
gtctgcacct tcectgcagcca gtcagaagct ggagaggcaa cagtggattg ctgettettg 5880
gggagaagag tatgcttcct tttatccatg taatttaact gtagaacctg agctctaagt 5940
aaccgaagaa tgtatgcctce tgttcttatg tgccacatcce ttgtttaaag getctcetgta 6000
tgaagagatg ggaccgtcat cagcacattc cctagtgagce ctactggctce ctggcagegg 6060
cttttgtgga agactcacta gccagaagag aggagtggga cagtcctcte caccaagatc 6120
taaatccaaa caaaagcagg ctagagccag aagagaggac aaatctttgt tettcectcett 6180
ctttacatac gcaaaccacc tgtgacagct ggcaatttta taaatcaggt aactggaagg 6240
aggttaaaca cagaaaaaag aagacctcag tcaattctct actttttttt ttttttccaa 6300
atcagataat agcccagcaa atagtgataa caaataaaac cttagctatt catgtcttga 6360
tttcaataat taattcttaa tcattaagag accataataa atactccttt tcaagagaaa 6420
agcaaaacca ttagaattgt tactcagctc cttcaaactc aggtttgtag catacatgag 6480
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tccatccate agtcaaagaa tggttccate tggagtetta atgtagaaag aaaaatggag

acttgtaata atgagctagt tacaaagtge ttgttcatta aaatagcact gaaaattgaa

acatgaatta actgataata ttccaatcat ttgccattta tgacaaaaat ggttggcact

aacaaagaac gagcacttce tttcagagtt tctgagataa tgtacgtgga acagtcetggg

tggaatgggg ctgaaaccat gtgcaagtct gtgtettgte agtccaagaa gtgacaccga

gatgttaatt ttagggaccc gtgecttgtt tcctagecca caagaatgca aacatcaaac

agatactcge tagectcatt taaattgatt aaaggaggag tgcatctttyg gecgacagtg

gtgtaactgt atgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgggt gtatgtgtgt

tttgtgcata actatttaag gaaactggaa ttttaaagtt acttttatac aaaccaagaa

tatatgctac agatataaga cagacatggt ttggtcctat atttctagte atgatgaatg

tattttgtat accatcttca tataataaac ttccaaaaac aca

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 6
LENGTH: 6055

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(6055)

OTHER INFORMATION: nucleotide sequence of human VEGFR2 (CDS:

303-4373)

SEQUENCE: 6

actgagtcce gggaccceegg gagagceggte aatgtgtggt cgetgegttt cctetgectg

cgeegggeat cacttgegeg ccgcagaaag tcegtetgge agectggata tcectetecta

ceggeacceg cagacgeccece tgcagecgeg gteggegece gggeteccta gecctgtgeg

ctcaactgte ctgegetgeg gggtgecgeg agttecaccet cegegectcee ttetctagac

aggcgetggyg agaaagaacce ggctccecgag ttetgggeat ttegeccgge tcegaggtgca

ggatgcagag caaggtgctg ctggcegteg ccctgtgget ctgegtggag acccgggecyg

cctetgtggyg tttgectagt gtttetettyg atetgeccag getcagcata caaaaagaca

tacttacaat taaggctaat acaactctte aaattacttg caggggacag agggacttgg

actggetttyg geccaataat cagagtggca gtgagcaaag ggtggaggtyg actgagtgca

gegatggect cttcetgtaag acactcacaa ttccaaaagt gatcggaaat gacactggag

cctacaagtyg cttctaccgg gaaactgact tggecteggt catttatgte tatgttcaag

attacagatc tccatttatt gettetgtta gtgaccaaca tggagtcegtg tacattactg

agaacaaaaa caaaactgtg gtgattccat gtectegggte catttcaaat ctcaacgtgt

cactttgtge aagataccca gaaaagagat ttgttcctga tggtaacaga atttcctggg

acagcaagaa gggctttact attcccaget acatgatcag ctatgetgge atggtettet

gtgaagcaaa aattaatgat gaaagttacc agtctattat gtacatagtt gtegttgtag

ggtataggat ttatgatgtg gttctgagtce cgtctcatgg aattgaacta tctgttggag

aaaagcttgt cttaaattgt acagcaagaa ctgaactaaa tgtggggatt gacttcaact

gggaatacce ttcttcgaag catcagcata agaaacttgt aaaccgagac ctaaaaaccc

agtctgggag tgagatgaag aaatttttga gcaccttaac tatagatggt gtaacccgga

gtgaccaagg attgtacacc tgtgcagcat ccagtgggct gatgaccaag aagaacagca

catttgtcag ggtccatgaa aaaccttttg ttgettttgg aagtggcatg gaatctcetgg

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7123

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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-continued
tggaagccac ggtgggggag cgtgtcagaa tccctgcgaa gtaccttggt tacccaccce 1380
cagaaataaa atggtataaa aatggaatac cccttgagtc caatcacaca attaaagcgg 1440
ggcatgtact gacgattatg gaagtgagtg aaagagacac aggaaattac actgtcatcc 1500
ttaccaatcc catttcaaag gagaagcaga gccatgtggt ctctectggtt gtgtatgtcce 1560
caccccagat tggtgagaaa tcectctaatct ctectgtgga ttcecctaccag tacggcacca 1620
ctcaaacgct gacatgtacg gtctatgcca ttectcecccece gecatcacatce cactggtatt 1680
ggcagttgga ggaagagtgc gccaacgagc ccagccaagce tgtctcagtg acaaacccat 1740
acccttgtga agaatggaga agtgtggagg acttccaggg aggaaataaa attgaagtta 1800
ataaaaatca atttgctcta attgaaggaa aaaacaaaac tgtaagtacc cttgttatcc 1860
aagcggcaaa tgtgtcagcect ttgtacaaat gtgaagcggt caacaaagtc gggagaggag 1920
agagggtgat ctccttccac gtgaccaggg gtcectgaaat tactttgcaa cctgacatgce 1980
agcccactga gcaggagagce gtgtctttgt ggtgcactgce agacagatct acgtttgaga 2040
acctcacatg gtacaagctt ggcccacagce ctctgccaat ccatgtggga gagttgccca 2100
cacctgtttg caagaacttg gatactcttt ggaaattgaa tgccaccatg ttctctaata 2160
gcacaaatga cattttgatc atggagctta agaatgcatc cttgcaggac caaggagact 2220
atgtctgect tgctcaagac aggaagacca agaaaagaca ttgcgtggtce aggcagctca 2280
cagtcctaga gegtgtggca cccacgatca caggaaacct ggagaatcag acgacaagta 2340
ttggggaaag catcgaagtc tcatgcacgg catctgggaa tcccecctceca cagatcatgt 2400
ggtttaaaga taatgagacc cttgtagaag actcaggcat tgtattgaag gatgggaacc 2460
ggaacctcac tatccgcaga gtgaggaagg aggacgaagg cctctacacc tgccaggeat 2520
gcagtgttcet tggctgtgca aaagtggagg catttttcat aatagaaggt gcccaggaaa 2580
agacgaactt ggaaatcatt attctagtag gcacggcggt gattgccatg ttecttcetggce 2640
tacttcttgt catcatccta cggaccgtta agcgggccaa tggaggggaa ctgaagacag 2700
gctacttgte catcgtcatg gatccagatg aactcccatt ggatgaacat tgtgaacgac 2760
tgccttatga tgccagcaaa tgggaattce ccagagaccg gctgaagcta ggtaagcctce 2820
ttggcegtgg tgcctttgge caagtgattg aagcagatge ctttggaatt gacaagacag 2880
caacttgcag gacagtagca gtcaaaatgt tgaaagaagg agcaacacac agtgagcatce 2940
gagctctcat gtctgaactc aagatcctca ttcatattgg tcaccatctce aatgtggtca 3000
accttctagg tgcctgtacce aagccaggag ggccactcat ggtgattgtg gaattcectgceca 3060
aatttggaaa cctgtccact tacctgagga gcaagagaaa tgaatttgtc ccctacaaga 3120
ccaaaggggc acgattccgt caagggaaag actacgttgg agcaatccct gtggatctga 3180
aacggcgctt ggacagcatc accagtagcce agagctcagce cagctctgga tttgtggagg 3240
agaagtccct cagtgatgta gaagaagagg aagctcctga agatctgtat aaggacttcce 3300
tgaccttgga gcatctcatc tgttacagct tccaagtggce taagggcatg gagttcecttgg 3360
catcgcgaaa gtgtatccac agggacctgg cggcacgaaa tatcctctta tceggagaaga 3420
acgtggttaa aatctgtgac tttggcttgg cccgggatat ttataaagat ccagattatg 3480
tcagaaaagg agatgctcgce ctccctttga aatggatggce cccagaaaca atttttgaca 3540
gagtgtacac aatccagagt gacgtctggt cttttggtgt tttgctgtgg gaaatatttt 3600
ccttaggtgce ttctceccatat cctggggtaa agattgatga agaattttgt aggcgattga 3660
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aagaaggaac tagaatgagg gcccctgatt atactacacc agaaatgtac cagaccatgc 3720
tggactgctg gcacggggag cccagtcaga gacccacgtt ttcagagttg gtggaacatt 3780
tgggaaatct cttgcaagct aatgctcagce aggatggcaa agactacatt gttctteccga 3840
tatcagagac tttgagcatg gaagaggatt ctggactctc tctgcctacce tcacctgttt 3900
cctgtatgga ggaggaggaa gtatgtgacc ccaaattcca ttatgacaac acagcaggaa 3960
tcagtcagta tctgcagaac agtaagcgaa agagccggcce tgtgagtgta aaaacatttg 4020
aagatatcce gttagaagaa ccagaagtaa aagtaatccce agatgacaac cagacggaca 4080
gtggtatggt tcttgcctca gaagagctga aaactttgga agacagaacc aaattatctce 4140
catcttttgg tggaatggtyg cccagcaaaa gcagggagtc tgtggcatct gaaggctcaa 4200
accagacaag cggctaccag tccggatatce actccgatga cacagacacc accgtgtact 4260
ccagtgagga agcagaactt ttaaagctga tagagattgg agtgcaaacc ggtagcacag 4320
cccagattcet ccagectgac teggggacca cactgagcetce tectecctgtt taaaaggaag 4380
catccacacc cccaactect ggacatcaca tgagaggtgce tgctcagatt ttcaagtgtt 4440
gttcttteca ccagcaggaa gtagccgcat ttgattttca tttcgacaac agaaaaagga 4500
cctecggactg cagggagcca gtcecttctagg catatccectgg aagaggcttg tgacccaaga 4560
atgtgtetgt gtcttcteece agtgttgacce tgatcctett tttcattcat ttaaaaagca 4620
tttatcatgc cccctgctge gggtctcace atgggtttag aacaaagacg ttcaagaaat 4680
ggcceccatee tcaaagaagt agcagtacct ggggagctga cacttctgta aaactagaag 4740
ataaaccagg caatgtaagt gttcgaggtg ttgaagatgg gaaggatttg cagggctgag 4800
tctatccaag aggctttgtt taggacgtgg gtcccaagcc aagccttaag tgtggaattce 4860
ggattgatag aaaggaagac taacgttacc ttgctttgga gagtactgga gcctgcaaat 4920
gcattgtgtt tgctctggtg gaggtgggca tggggtctgt tcetgaaatgt aaagggttca 4980
gacggggttt ctggttttag aaggttgcgt gttcttcgag ttgggctaaa gtagagttcg 5040
ttgtgctgtt tctgactcct aatgagagtt ccttccagac cgttacgtgt ctectggeca 5100
agccccagga aggaaatgat gcagctcectgg ctecttgtet cccaggctga tectttatte 5160
agaataccac aaagaaagga cattcagctc aaggctcect geccgtgttga agagttctga 5220
ctgcacaaac cagcttctgg tttcecttetgg aatgaatacce ctcatatctg tectgatgtg 5280
atatgtctga gactgaatgc gggaggttca atgtgaagct gtgtgtggtg tcaaagtttce 5340
aggaaggatt ttaccctttt gttctteccce ctgtccccaa cccactctca ccccgcaacce 5400
catcagtatt ttagttattt ggcctctact ccagtaaacc tgattgggtt tgttcactct 5460
ctgaatgatt attagccaga cttcaaaatt attttatagc ccaaattata acatctattg 5520
tattatttag acttttaaca tatagagcta tttctactga tttttgccect tgttctgtcece 5580
tttttttcaa aaaagaaaat gtgttttttg tttggtacca tagtgtgaaa tgctgggaac 5640
aatgactata agacatgcta tggcacatat atttatagtc tgtttatgta gaaacaaatg 5700
taatatatta aagccttata tataatgaac tttgtactat tcacattttg tatcagtatt 5760
atgtagcata acaaaggtca taatgctttc agcaattgat gtcattttat taaagaacat 5820
tgaaaaactt gaaggaatcc ctttgcaagg ttgcattact gtacccatca tttctaaaat 5880
ggaagaggygyg gtggctggge acagtggccg acacctaaaa acccagcact ttggggggec 5940
aaggtgggag gatcgcttga gcccaggagt tcaagaccag tctggccaac atggtcagat 6000
tccatctcaa agaaaaaagg taaaaataaa ataaaatgga gaagaaggaa tcaga 6055
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<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 7
H: 223
PRT

<213> ORGANISM: Homo sapiens

<220> FEATU

RE:

<221> NAME/KEY: MISC_FEATURE
ION: (1)..(223)
<223> OTHER INFORMATION: amino a

<222> LOCAT

<400> SEQUENCE: 7

Thr Cys Pro
1

Phe Leu Phe
Pro Glu Val
35

Val Lys Phe
50

Thr Lys Pro

Val Leu Thr

Cys Lys Val

Ser Lys Ala

115

Pro Ser Arg
130

Val Lys Gly
145

Gly Gln Pro
Asp Gly Pro
Trp Gln Gln

195
His Asn His

210

<210> SEQ I
<211> LENGT.
<212> TYPE:

Pro Cys Pro Ala Pro

5

Pro Pro Lys Pro Lys

20

Thr Cys Val Val Val

40

Asn Trp Tyr Val Asp

55

Arg Glu Glu Gln Tyr

70

Val Leu His Gln Asp

85

Ser Asn Lys Ala Leu

100

Lys Gly Gln Pro Arg

120

Asp Glu Leu Thr Lys

135

Phe Tyr Pro Ser Asp
150

Glu Asn Asn Tyr Lys

165

Phe Phe Leu Tyr Ser

180

Gly Asn Val Phe Ser

200

Tyr Thr Gln Lys Ser

D NO 8
H: 669
DNA

215

<213> ORGANISM: Homo sapiens

<220> FEATU

RE:

<221> NAME/KEY: misc_feature
ION: (1)..(669)
<223> OTHER INFORMATION: DNA sequence of human IgG FC

<222> LOCAT

<400> SEQUENCE: 8

acatgcccac

ccaaaaccca

gacgtgagce

cataatgcca

gtcctecaccey

aacaaagccc

cgtgeccage

aggacaccct

acgaagaccc

agacaaagcc

tcctgeacca

tcccageccee

acctgaactce

catgatctce

tgaggtcaag

dcgggaggag

ggactggctg

catcgagaaa

cid

Glu

Asp

25

Asp

Gly

Asn

Trp

Pro

105

Glu

Asn

Ile

Thr

Lys

185

Cys

Leu

sequence of human I

Leu

10

Thr

Val

Val

Ser

Leu

90

Ala

Pro

Gln

Ala

Thr

170

Leu

Ser

Ser

Leu

Leu

Ser

Glu

Thr

75

Asn

Pro

Gln

Val

Val

155

Pro

Thr

Val

Leu

ctggggggac

cggaccectyg

ttcaactggt

cagtacaaca

aatggcaagg

accatctcca

Gly Gly Pro
Met Ile Ser
30

His Glu Asp
45

Val His Asn
60

Tyr Arg Val

Gly Lys Glu

Ile Glu Lys

110

Val Tyr Thr
125

Ser Leu Thr
140

Glu Trp Glu

Pro Val Leu

Val Asp Lys
190

Met His Glu
205

Ser Pro Gly
220

cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtyg

aagccaaagg

gG Fc

Ser Val
15

Arg Thr

Pro Glu

Ala Lys

Val Ser
80

Tyr Lys
95

Thr Ile

Leu Pro

Cys Leu

Ser Asn
160

Asp Ser
175

Ser Arg

Ala Leu

Lys

cctetteccee
cgtggtggtg
cgtggaggtg
tgtggtcage
caaggtctce

gcagcccega

60

120

180

240

300

360
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gaaccacagg
ctgacctgec
gggcagecgg
ttcctetaca
tgctcegtga
ccgggtaaa

<210> SEQ I

<211> LENGT.
<212> TYPE:

tgtacaccct
tggtcaaagyg
agaacaacta

gcaagctcac

tgcatgagge

D NO 9
H: 580
PRT

gececcatee

cttctatccee

caagaccacg

cgtggacaag

tctgcacaac

cgggatgagc

agcgacatcg

cctecegtyge

agcaggtggc

cactacacge

<213> ORGANISM: Artificial sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: #19 fusion

<400> SEQUENCE: 9

Arg Pro Ser
1

Val Glu Val
Arg Cys Arg
35

Gly Val Gln
50

Val Glu Val

Val Thr Ser

Val Ser Asp

Ser Ser Ser
115

Ala Pro Tyr
130

Val Pro Ala
145

Pro Asn Pro

Asp His Arg

Ile Met Asp
195

Val Glu Asn
210

Val Glu Arg

Asn Lys Thr

Tyr Ser Asp

Asn Gly Ser

275

Lys Thr Ala
290

Pro Thr Leu Pro Glu

5

Glu Ser Phe Leu Val

20

Leu Arg Asp Asp Val

40

Leu Ala Glu Ser Asn

55

Gln Asp Ser Val Pro

Ser Pro Ser Gly Ser

85

Ala Leu Pro Ser Ser

100

Glu Glu Lys Glu Thr

120

Trp Thr Ser Pro Glu

135

Ala Lys Thr Val Lys
150

Thr Leu Arg Trp Leu

165

Ile Gly Gly Tyr Lys

180

Ser Val Val Pro Ser

200

Glu Tyr Gly Ser Ile

215

Ser Pro His Arg Pro
230

Val Ala Leu Gly Ser

245

Pro Gln Pro His Ile

260

Lys Ile Gly Pro Asp

280

Gly Val Asn Thr Thr

295

Gln

His

25

Gln

Arg

Ala

Asp

Glu

105

Asp

Lys

Phe

Lys

Val

185

Asp

Asn

Ile

Asn

Gln

265

Asn

Asp

protein

Ala

10

Pro

Ser

Thr

Asp

Thr

90

Asp

Asn

Met

Lys

Asn

170

Arg

Lys

His

Leu

Val

250

Trp

Leu

Lys

Gln

Gly

Ile

Arg

Ser

75

Thr

Asp

Thr

Glu

Cys

155

Gly

Tyr

Gly

Thr

Gln

235

Glu

Leu

Pro

Glu

tgaccaagaa ccaggtcage
ccgtggagty ggagagcaat
tggactcecga cggeccctte
agcaggggaa cgtcttctca

agaagagcct ctcectgtet

Pro Trp Gly Ala Pro
15

Asp Leu Leu Gln Leu
30

Asn Trp Leu Arg Asp
45

Ile Thr Gly Glu Glu
60

Gly Leu Tyr Ala Cys
80

Tyr Phe Ser Val Asn
95

Asp Asp Asp Asp Asp
110

Lys Pro Asn Pro Val
125

Lys Lys Leu His Ala
140

Pro Ser Ser Gly Thr
160

Lys Glu Phe Lys Pro
175

Ala Thr Trp Ser Ile
190

Asn Tyr Thr Cys Ile
205

Tyr Gln Leu Asp Val
220

Ala Gly Leu Pro Ala
240

Phe Met Cys Lys Val
255

Lys His Ile Glu Val
270

Tyr Val Gln Ile Leu
285

Met Glu Val Leu His
300

420

480

540

600

660

669



69

US 9,273,137 B2

-continued

70

Leu

305

Gly

Glu

Glu

Gly

Met
385

Tyr

Gly

Ile

465

Ser

Glu

Pro

545

Met

Ser

<210>
<211>
<212>
<213>
<220>
<223>

Arg

Asn

Ala

Asp

Gly

370

Ile

Glu

His

Arg

Lys

450

Glu

Tyr

Leu

Trp

Val

530

Asp

His

Pro

Asn

Ser

Leu

Lys

355

Pro

Ser

Asp

Asn

Val

435

Glu

Lys

Thr

Thr

Glu

515

Leu

Lys

Glu

Gly

Val

Ile

Glu

340

Thr

Ser

Arg

Pro

Ala

420

Val

Tyr

Thr

Leu

Cys

500

Ser

Asp

Ser

Ala

Lys

580

PRT

<400> SEQUENCE:

Gly

Ser

Glu
65

Asn

Pro

Ser

Ser

50

Thr

Arg

Ala

Asp

35

Glu

Asp

Thr

Asp

20

Thr

Asp

Asn

Ser

Gly

325

Glu

His

Val

Thr

Glu

405

Lys

Ser

Lys

Ile

Pro

485

Leu

Asn

Ser

Arg

Leu
565

SEQ ID NO 10
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #13 fusion

526

10

Arg

Ser

Thr

Asp

Thr

Phe

310

Leu

Arg

Thr

Phe

Pro

390

Val

Thr

Val

Cys

Ser

470

Pro

Val

Gly

Asp

Trp

550

His

Ile

Gly

Tyr

Asp

Lys
70

Glu

Ser

Pro

Cys

Leu

375

Glu

Lys

Lys

Leu

Lys

455

Lys

Ser

Lys

Gln

Gly

535

Gln

Asn

Thr

Leu

Phe

Asp

55

Pro

Asp

His

Ala

Pro

360

Phe

Val

Phe

Pro

Thr

440

Val

Ala

Arg

Gly

Pro

520

Ser

Gln

His

Gly

Tyr

Ser

40

Asp

Asn

Ala

His

Val

345

Pro

Pro

Thr

Asn

Arg

425

Val

Ser

Lys

Asp

Phe

505

Glu

Phe

Gly

Tyr

Glu

Ala

25

Val

Asp

Pro

Gly Glu
315

Ser Ala
330

Met Thr

Cys Pro

Pro Lys

Cys Val

395

Trp Tyr
410

Glu Glu

Leu His

Asn Lys

Gly Gln

475

Glu Leu
490

Tyr Pro
Asn Asn
Phe Leu
Asn Val

555

Thr Gln
570

protein

Glu Vval

10

Cys Val

Asn Val

Asp Ser

Val Ala
75

Tyr

Trp

Ser

Ala

Pro

380

Val

Val

Gln

Gln

Ala

460

Pro

Thr

Ser

Tyr

Tyr

540

Phe

Lys

Glu

Thr

Ser

Ser

60

Pro

Thr

Leu

Pro

Pro

365

Lys

Val

Asp

Tyr

Asp

445

Leu

Arg

Lys

Asp

Lys

525

Ser

Ser

Ser

Val

Ser

Asp

45

Ser

Tyr

Cys

Thr

Leu

350

Glu

Asp

Asp

Gly

Asn

430

Trp

Pro

Glu

Asn

Ile

510

Thr

Lys

Cys

Leu

Gln

Ser

30

Ala

Glu

Trp

Leu

Val

335

Tyr

Leu

Thr

Val

Val

415

Ser

Leu

Ala

Pro

Gln

495

Ala

Thr

Leu

Ser

Ser
575

Asp

15

Pro

Leu

Glu

Thr

Ala

320

Leu

Leu

Leu

Leu

Ser

400

Glu

Thr

Asn

Pro

Gln

480

Val

Val

Pro

Thr

Val

560

Leu

Ser

Ser

Pro

Lys

Ser
80
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Pro

Trp

Tyr

Pro

145

Ser

Arg

Gly

Pro

225

Thr

Glu

Ser

Pro

Cys

305

Leu

Glu

Lys

Lys

Leu

385

Lys

Lys

Ser

Lys

Gln
465

Gly

Gln

Glu

Lys

Leu

Lys

130

Ser

Ile

Pro

Ser

Ile

210

Asp

Thr

Asp

His

Ala

290

Pro

Phe

Val

Phe

Pro

370

Thr

Val

Ala

Arg

Gly

450

Pro

Ser

Gln

Lys

Phe

Lys

115

Val

Asp

Asn

Ile

Asn

195

Gln

Asn

Asp

Ala

His

275

Val

Pro

Pro

Thr

Asn

355

Arg

Val

Ser

Lys

Asp

435

Phe

Glu

Phe

Gly

Met

Lys

100

Asn

Arg

Lys

His

Leu

180

Val

Trp

Leu

Lys

Gly

260

Ser

Met

Cys

Pro

Cys

340

Trp

Glu

Leu

Asn

Gly

420

Glu

Tyr

Asn

Phe

Asn

Glu

85

Cys

Gly

Tyr

Gly

Thr

165

Gln

Glu

Leu

Pro

Glu

245

Glu

Ala

Thr

Pro

Lys

325

Val

Tyr

Glu

His

Lys

405

Gln

Leu

Pro

Asn

Leu
485

Val

Lys

Pro

Lys

Ala

Asn

150

Tyr

Ala

Phe

Lys

Tyr

230

Met

Tyr

Trp

Ser

Ala

310

Pro

Val

Val

Gln

Gln

390

Ala

Pro

Thr

Ser

Tyr
470

Tyr

Phe

Lys

Ser

Glu

Thr

135

Tyr

Gln

Gly

Met

His

215

Val

Glu

Thr

Leu

Pro

295

Pro

Lys

Val

Asp

Tyr

375

Asp

Leu

Arg

Lys

Asp

455

Lys

Ser

Ser

Leu

Ser

Phe

120

Trp

Thr

Leu

Leu

Cys

200

Ile

Gln

Val

Cys

Thr

280

Leu

Glu

Asp

Asp

Gly

360

Asn

Trp

Pro

Glu

Asn

440

Ile

Thr

Lys

Cys

His

Gly

105

Lys

Ser

Cys

Asp

Pro

185

Lys

Glu

Ile

Leu

Leu

265

Val

Tyr

Leu

Thr

Val

345

Val

Ser

Leu

Ala

Pro

425

Gln

Ala

Thr

Leu

Ser

Ala

Thr

Pro

Ile

Ile

Val

170

Ala

Val

Val

Leu

His

250

Ala

Leu

Leu

Leu

Leu

330

Ser

Glu

Thr

Asn

Pro

410

Gln

Val

Val

Pro

Thr
490

Val

Val

Pro

Asp

Ile

Val

155

Val

Asn

Tyr

Asn

Lys

235

Leu

Gly

Glu

Glu

Gly

315

Met

His

Val

Tyr

Gly

395

Ile

Val

Ser

Glu

Pro
475

Val

Met

Pro

Asn

His

Met

140

Glu

Glu

Lys

Ser

Gly

220

Thr

Arg

Asn

Ala

Asp

300

Gly

Ile

Glu

His

Arg

380

Lys

Glu

Tyr

Leu

Trp
460
Val

Asp

His

Ala

Pro

Arg

125

Asp

Asn

Arg

Thr

Asp

205

Ser

Ala

Asn

Ser

Leu

285

Lys

Pro

Ser

Asp

Asn

365

Val

Glu

Lys

Thr

Thr

445

Glu

Leu

Lys

Glu

Ala

Thr

110

Ile

Ser

Glu

Ser

Val

190

Pro

Lys

Gly

Val

Ile

270

Glu

Thr

Ser

Arg

Pro

350

Ala

Val

Tyr

Thr

Leu

430

Cys

Ser

Asp

Ser

Ala

Lys

95

Leu

Gly

Val

Tyr

Pro

175

Ala

Gln

Ile

Val

Ser

255

Gly

Glu

His

Val

Thr

335

Glu

Lys

Ser

Lys

Ile

415

Pro

Leu

Asn

Ser

Arg
495

Leu

Thr

Arg

Gly

Val

Gly

160

His

Leu

Pro

Gly

Asn

240

Phe

Leu

Arg

Thr

Phe

320

Pro

Val

Thr

Val

Cys

400

Ser

Pro

Val

Gly

Asp

480

Trp

His
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-continued

74

Asn His Tyr Thr Gln Lys Ser Leu Ser

<210>
<211>
<212>
<213>
<220>
<223>

515

500

PRT

<400> SEQUENCE:

Val

1

Val

Ser

Ala

65

Pro

Asp

Ile

Tyr

Asn

Lys

Leu

225

Gly

Glu

Glu

Gly

Met
305

Thr

Ser

Ser

Pro

50

Pro

Asn

His

Met

Glu

130

Glu

Lys

Ser

Gly

Thr

210

Arg

Asn

Ala

Asp

Gly

290

Ile

Glu

His

Ser

Asp

Ser

35

Tyr

Ala

Pro

Arg

Asp

115

Asn

Arg

Thr

Asp

Ser

195

Ala

Asn

Ser

Leu

Lys

275

Pro

Ser

Asp

Asn

Ser

Ala

20

Glu

Trp

Ala

Thr

Ile

100

Ser

Glu

Ser

Val

Pro

180

Lys

Gly

Val

Ile

Glu

260

Thr

Ser

Arg

Pro

Ala

SEQ ID NO 11
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #22 fusion protein

500

11

Pro

Leu

Glu

Thr

Lys

Leu

85

Gly

Val

Tyr

Pro

Ala

165

Gln

Ile

Val

Ser

Gly

245

Glu

His

Val

Thr

Glu
325

Lys

Ser

Pro

Lys

Ser

Thr

70

Arg

Gly

Val

Gly

His

150

Leu

Pro

Gly

Asn

Phe

230

Leu

Arg

Thr

Phe

Pro
310

Val

Thr

Gly

Ser

Glu

Pro

55

Val

Trp

Tyr

Pro

Ser

135

Arg

Gly

His

Pro

Thr

215

Glu

Ser

Pro

Cys

Leu
295
Glu

Lys

Lys

520

Ser

Ser

Thr

40

Glu

Lys

Leu

Lys

Ser

120

Ile

Pro

Ser

Ile

Asp

200

Thr

Asp

His

Ala

Pro

280

Phe

Val

Phe

Pro

505

Asp Thr
10

Glu Asp
25

Asp Asn

Lys Met

Phe Lys

Lys Asn
90

Val Arg
105

Asp Lys

Asn His

Ile Leu

Asn Val
170

Gln Trp
185

Asn Leu

Asp Lys

Ala Gly

His Ser

250

Val Met
265

Pro Cys

Pro Pro

Thr Cys

Asn Trp

330

Arg Glu

Thr

Asp

Thr

Glu

Cys

75

Gly

Tyr

Gly

Thr

Gln

155

Glu

Leu

Pro

Glu

Glu

235

Ala

Thr

Pro

Lys

Val
315

Tyr

Glu

Tyr

Asp

Lys

Lys

60

Pro

Lys

Ala

Asn

Tyr

140

Ala

Phe

Lys

Tyr

Met

220

Tyr

Trp

Ser

Ala

Pro

300

Val

Val

Gln

525

Phe

Asp

Pro

45

Lys

Ser

Glu

Thr

Tyr

125

Gln

Gly

Met

His

Val

205

Glu

Thr

Leu

Pro

Pro

285

Lys

Val

Asp

Tyr

510

Leu Ser Pro Gly Lys

Ser

Asp

30

Asn

Leu

Ser

Phe

Trp

110

Thr

Leu

Leu

Cys

Ile

190

Gln

Val

Cys

Thr

Leu

270

Glu

Asp

Asp

Gly

Asn

Val

15

Asp

Pro

His

Gly

Lys

95

Ser

Cys

Asp

Pro

Lys

175

Glu

Ile

Leu

Leu

Val

255

Tyr

Leu

Thr

Val

Val
335

Ser

Asn

Asp

Val

Ala

Thr

80

Pro

Ile

Ile

Val

Ala

160

Val

Val

Leu

His

Ala

240

Leu

Leu

Leu

Leu

Ser
320

Glu

Thr
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-continued

76

Tyr

Gly

Ile

385

Ser

Glu

Pro

465

Met

Ser

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Arg

Lys

370

Glu

Tyr

Leu

Trp

Val

450

Asp

His

Pro

Val

355

Glu

Lys

Thr

Thr

Glu

435

Leu

Lys

Glu

Gly

340

Val

Tyr

Thr

Leu

Cys

420

Ser

Asp

Ser

Ala

Lys

500

PRT

SEQUENCE :

Ser

Lys

Ile

Pro

405

Leu

Asn

Ser

Arg

Leu
485

SEQ ID NO 12
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #23 fusion

468

12

Ser Ser Ser Glu Glu

1

Ala

Pro
Asp
65

Ile

Asn

Tyr

145

Asn

Lys

Pro

Pro

Asn

50

His

Met

Glu

Glu

Lys

130

Ser

Gly

Thr

Arg

Tyr

Ala

Pro

Arg

Asp

Asn

Arg

115

Thr

Asp

Ser

Ala

Asn

Trp

20

Ala

Thr

Ile

Ser

Glu

100

Ser

Val

Pro

Lys

Gly

180

Val

5

Thr

Lys

Leu

Gly

Val

85

Tyr

Pro

Ala

Gln

Ile
165

Val

Ser

Val

Cys

Ser

390

Pro

Val

Gly

Asp

Trp

470

His

Lys

Ser

Thr

Arg

Gly

70

Val

Gly

His

Leu

Pro
150
Gly

Asn

Phe

Leu

Lys

375

Lys

Ser

Lys

Gln

Gly

455

Gln

Asn

Glu

Pro

Val

Trp

55

Tyr

Pro

Ser

Arg

Gly

135

His

Pro

Thr

Glu

Thr

360

Val

Ala

Arg

Gly

Pro

440

Ser

Gln

His

Thr

Glu

Lys

40

Leu

Lys

Ser

Ile

Pro

120

Ser

Ile

Asp

Thr

Asp

345

Val

Ser

Lys

Asp

Phe

425

Glu

Phe

Gly

Tyr

Asp

Lys

25

Phe

Lys

Val

Asp

Asn

105

Ile

Asn

Gln

Asn

Asp
185

Ala

Leu

Asn

Gly

Glu

410

Tyr

Asn

Phe

Asn

Thr
490

His

Lys

Gln

395

Leu

Pro

Asn

Leu

Val

475

Gln

protein

Asn

10

Met

Lys

Asn

Arg

Lys

90

His

Leu

Val

Trp

Leu
170

Lys

Gly

Thr

Glu

Cys

Gly

Tyr

75

Gly

Thr

Gln

Glu

Leu

155

Pro

Glu

Glu

Gln

Ala

380

Pro

Thr

Ser

Tyr

Tyr

460

Phe

Lys

Lys

Lys

Pro

Lys

60

Ala

Asn

Tyr

Ala

Phe

140

Lys

Tyr

Met

Tyr

Asp

365

Leu

Arg

Lys

Asp

Lys

445

Ser

Ser

Ser

Pro

Lys

Ser

Glu

Thr

Tyr

Gln

Gly

125

Met

His

Val

Glu

Thr

350

Trp

Pro

Glu

Asn

Ile

430

Thr

Lys

Cys

Leu

Asn

Leu

30

Ser

Phe

Trp

Thr

Leu

110

Leu

Cys

Ile

Gln

Val
190

Cys

Leu

Ala

Pro

Gln

415

Ala

Thr

Leu

Ser

Ser
495

Pro

15

His

Gly

Lys

Ser

Cys

95

Asp

Pro

Lys

Glu

Ile
175

Leu

Leu

Asn

Pro

Gln

400

Val

Val

Pro

Thr

Val

480

Leu

Val

Ala

Thr

Pro

Ile

80

Ile

Val

Ala

Val

Val

160

Leu

His

Ala
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-continued

78

Gly

Glu

225

Glu

Gly

Met

Tyr

Gly

Ile

Ser
385
Glu

Pro

Met

Ser
465

<210>
<211>
<212>
<213>
<220>
<223>

Asn

210

Ala

Asp

Gly

Ile

Glu

290

His

Arg

Lys

Glu

Tyr

370

Leu

Trp

Val

Asp

His

450

Pro

195

Ser

Leu

Lys

Pro

Ser

275

Asp

Asn

Val

Glu

Lys

355

Thr

Thr

Glu

Leu

Lys

435

Glu

Gly

Ile

Glu

Thr

Ser

260

Arg

Pro

Ala

Val

Tyr

340

Thr

Leu

Cys

Ser

Asp

420

Ser

Ala

Lys

PRT

<400> SEQUENCE:

Lys
1

Lys

Pro

Lys

Ala

65

Asn

Pro

Lys

Ser

Glu

50

Thr

Tyr

Asn

Leu

Ser

35

Phe

Trp

Thr

Pro

His

20

Gly

Lys

Ser

Cys

Gly

Glu

His

245

Val

Thr

Glu

Lys

Ser

325

Lys

Ile

Pro

Leu

Asn

405

Ser

Arg

Leu

SEQ ID NO 13
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #26 fusion

457

13

Val

Ala

Thr

Pro

Ile

Ile

Leu

Arg

230

Thr

Phe

Pro

Val

Thr

310

Val

Cys

Ser

Pro

Val

390

Gly

Asp

Trp

His

Ala

Val

Pro

Asp

Ile

70

Val

Ser

215

Pro

Cys

Leu

Glu

Lys

295

Lys

Leu

Lys

Lys

Ser

375

Lys

Gln

Gly

Gln

Asn
455

Pro

Pro

Asn

His

55

Met

Glu

200
His

Ala

Pro

Phe

Val

280

Phe

Pro

Thr

Val

Ala

360

Arg

Gly

Pro

Ser

Gln

440

His

Tyr

Ala

Pro

40

Arg

Asp

Asn

His

Val

Pro

Pro

265

Thr

Asn

Arg

Val

Ser

345

Lys

Asp

Phe

Glu

Phe

425

Gly

Tyr

Trp

Ala

25

Thr

Ile

Ser

Glu

Ser

Met

Cys

250

Pro

Cys

Trp

Glu

Leu

330

Asn

Gly

Glu

Tyr

Asn

410

Phe

Asn

Thr

Ala

Thr

235

Pro

Lys

Val

Tyr

Glu

315

His

Lys

Gln

Leu

Pro

395

Asn

Leu

Val

Gln

protein

Thr

10

Lys

Leu

Gly

Val

Tyr

Ser

Thr

Arg

Gly

Val

75

Gly

Trp

220

Ser

Ala

Pro

Val

Val

300

Gln

Gln

Ala

Pro

Thr

380

Ser

Tyr

Tyr

Phe

Lys
460

Pro

Val

Trp

Tyr

60

Pro

Ser

205

Leu

Pro

Pro

Lys

Val

285

Asp

Tyr

Asp

Leu

Arg

365

Lys

Asp

Lys

Ser

Ser

445

Ser

Glu

Lys

Leu

45

Lys

Ser

Ile

Thr

Leu

Glu

Asp

270

Asp

Gly

Asn

Trp

Pro

350

Glu

Asn

Ile

Thr

Lys

430

Cys

Leu

Lys

Phe

30

Lys

Val

Asp

Asn

Val

Tyr

Leu

255

Thr

Val

Val

Ser

Leu

335

Ala

Pro

Gln

Ala

Thr

415

Leu

Ser

Ser

Met

15

Lys

Asn

Arg

Lys

His

Leu

Leu

240

Leu

Leu

Ser

Glu

Thr

320

Asn

Pro

Gln

Val

Val

400

Pro

Thr

Val

Leu

Glu

Cys

Gly

Tyr

Gly

80

Thr
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-continued

80

Tyr

Ala

Phe

Lys

145

Tyr

Met

Tyr

Trp

Ser

225

Ala

Pro

Gln

305

Gln

Ala

Pro

Thr

Ser

385

Tyr

Tyr

Phe

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Gln

Gly

Met

130

His

Val

Glu

Thr

Leu

210

Pro

Pro

Lys

Val

Asp

290

Tyr

Asp

Leu

Arg

Lys

370

Asp

Lys

Ser

Ser

Ser
450

Leu

Leu

115

Cys

Ile

Gln

Val

Cys

195

Thr

Leu

Glu

Asp

Asp

275

Gly

Asn

Trp

Pro

Glu

355

Asn

Ile

Thr

Lys

Cys

435

Leu

Asp

100

Pro

Lys

Glu

Ile

Leu

180

Leu

Val

Tyr

Leu

Thr

260

Val

Val

Ser

Leu

Ala

340

Pro

Gln

Ala

Thr

Leu

420

Ser

Ser

PRT

85

Val

Ala

Val

Val

Leu

165

His

Ala

Leu

Leu

Leu

245

Leu

Ser

Glu

Thr

Asn

325

Pro

Gln

Val

Val

Pro

405

Thr

Val

Leu

SEQ ID NO 14
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #29 fusion

451

Val

Asn

Tyr

Asn

150

Lys

Leu

Gly

Glu

Glu

230

Gly

Met

His

Val

Tyr

310

Gly

Ile

Val

Ser

Glu

390

Pro

Val

Met

Ser

Glu

Lys

Ser

135

Gly

Thr

Arg

Asn

Ala

215

Asp

Gly

Ile

Glu

His

295

Arg

Lys

Glu

Tyr

Leu

375

Trp

Val

Asp

His

Pro
455

Arg

Thr

120

Asp

Ser

Ala

Asn

Ser

200

Leu

Lys

Pro

Ser

Asp

280

Asn

Val

Glu

Lys

Thr

360

Thr

Glu

Leu

Lys

Glu
440

Gly

Ser

105

Val

Pro

Lys

Gly

Val

185

Ile

Glu

Thr

Ser

Arg

265

Pro

Ala

Val

Tyr

Thr

345

Leu

Cys

Ser

Asp

Ser

425

Ala

Lys

90

Pro His

Ala Leu

Gln Pro

Ile Gly
155

Val Asn
170

Ser Phe

Gly Leu

Glu Arg

His Thr
235

Val Phe
250

Thr Pro

Glu Vval

Lys Thr

Ser Val

315

Lys Cys
330

Ile Ser

Pro Pro

Leu Val

Asn Gly

395

Ser Asp
410
Arg Trp

Leu His

protein

Arg

Gly

His

140

Pro

Thr

Glu

Ser

Pro

220

Cys

Leu

Glu

Lys

Lys

300

Leu

Lys

Lys

Ser

Lys

380

Gln

Gly

Gln

Asn

Pro

Ser

125

Ile

Asp

Thr

Asp

His

205

Ala

Pro

Phe

Val

Phe

285

Pro

Thr

Val

Ala

Arg

365

Gly

Pro

Ser

Gln

His
445

Ile

110

Asn

Gln

Asn

Asp

Ala

190

His

Val

Pro

Pro

Thr

270

Asn

Arg

Val

Ser

Lys

350

Asp

Phe

Glu

Phe

Gly

430

Tyr

95

Leu

Val

Trp

Leu

Lys

175

Gly

Ser

Met

Cys

Pro

255

Cys

Trp

Glu

Leu

Asn

335

Gly

Glu

Tyr

Asn

Phe

415

Asn

Thr

Gln

Glu

Leu

Pro

160

Glu

Glu

Ala

Thr

Pro

240

Lys

Val

Tyr

Glu

His

320

Lys

Gln

Leu

Pro

Asn

400

Leu

Val

Gln
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-continued

82

<400> SEQUENCE:

Pro
1

Pro

Asn

Met

65

Glu

Glu

Lys

Ser

Gly

145

Thr

Arg

Asn

Ala

Asp

225

Gly

Ile

Glu

Arg

305

Lys

Glu

Tyr

Leu

Trp
385

Tyr

Ala

Pro

Arg

Asp

Asn

Arg

Thr

Asp

130

Ser

Ala

Asn

Ser

Leu

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr
370

Glu

Leu

Trp

Ala

Thr

35

Ile

Ser

Glu

Ser

Val

115

Pro

Lys

Gly

Val

Ile

195

Glu

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu
355
Cys

Ser

Asp

Thr

Lys

20

Leu

Gly

Val

Tyr

Pro

100

Ala

Gln

Ile

Val

Ser

180

Gly

Glu

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Ser

Thr

Arg

Gly

Val

Gly

85

His

Leu

Pro

Gly

Asn

165

Phe

Leu

Arg

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp
405

Pro

Val

Trp

Tyr

Pro

70

Ser

Arg

Gly

His

Pro

150

Thr

Glu

Ser

Pro

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln
390

Gly

Glu

Lys

Leu

Lys

55

Ser

Ile

Pro

Ser

Ile

135

Asp

Thr

Asp

His

Ala

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Lys

Phe

Lys

40

Val

Asp

Asn

Ile

Asn

120

Gln

Asn

Asp

Ala

His

200

Val

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Met

Lys

25

Asn

Arg

Lys

His

Leu

105

Val

Trp

Leu

Lys

Gly

185

Ser

Met

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Glu

10

Cys

Gly

Tyr

Gly

Thr

90

Gln

Glu

Leu

Pro

Glu

170

Glu

Ala

Thr

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu
410

Lys

Pro

Lys

Ala

Asn

75

Tyr

Ala

Phe

Lys

Tyr

155

Met

Tyr

Trp

Ser

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr
395

Tyr

Lys

Ser

Glu

Thr

60

Tyr

Gln

Gly

Met

His

140

Val

Glu

Thr

Leu

Pro

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Leu

Ser

Phe

45

Trp

Thr

Leu

Leu

Cys

125

Ile

Gln

Val

Cys

Thr

205

Leu

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn
365
Ile

Thr

Lys

His

Gly

30

Lys

Ser

Cys

Asp

Pro

110

Lys

Glu

Ile

Leu

Leu

190

Val

Tyr

Leu

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ala

15

Thr

Pro

Ile

Ile

Val

95

Ala

Val

Val

Leu

His

175

Ala

Leu

Leu

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr
415

Val

Pro

Asp

Ile

Val

80

Val

Asn

Tyr

Asn

Lys

160

Leu

Gly

Glu

Glu

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro
400

Val
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Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met

420

425

430

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

435

Pro Gly Lys

<210>
<211>
<212>
<213>
<220>
<223>

450

PRT

<400> SEQUENCE:

Trp

Tyr

Pro

65

Ser

Arg

Gly

Pro

145

Thr

Glu

Ser

Pro

Cys

225

Leu

Glu

Lys

Lys

Leu
305

Glu

Lys

Leu

Lys

50

Ser

Ile

Pro

Ser

Ile

130

Asp

Thr

Asp

His

Ala

210

Pro

Phe

Val

Phe

Pro
290

Thr

Lys

Phe

Lys

35

Val

Asp

Asn

Ile

Asn

115

Gln

Asn

Asp

Ala

His

195

Val

Pro

Pro

Thr

Asn
275

Arg

Val

Met

Lys

20

Asn

Arg

Lys

His

Leu

100

Val

Trp

Leu

Lys

Gly

180

Ser

Met

Cys

Pro

Cys
260
Trp

Glu

Leu

SEQ ID NO 15
LENGTH:
TYPE :
ORGANISM: Artificial sequence
FEATURE:
OTHER INFORMATION: #8 fusion protein

446

15

Glu

Cys

Gly

Tyr

Gly

Thr

85

Gln

Glu

Leu

Pro

Glu

165

Glu

Ala

Thr

Pro

Lys

245

Val

Tyr

Glu

His

Lys

Pro

Lys

Ala

Asn

70

Tyr

Ala

Phe

Lys

Tyr

150

Met

Tyr

Trp

Ser

Ala

230

Pro

Val

Val

Gln

Gln
310

Lys

Ser

Glu

Thr

55

Tyr

Gln

Gly

Met

His

135

Val

Glu

Thr

Leu

Pro

215

Pro

Lys

Val

Asp

Tyr

295

Asp

440

Leu

Ser

Phe

40

Trp

Thr

Leu

Leu

Cys

120

Ile

Gln

Val

Cys

Thr

200

Leu

Glu

Asp

Asp

Gly

280

Asn

Trp

His

Gly

Lys

Ser

Cys

Asp

Pro

105

Lys

Glu

Ile

Leu

Leu

185

Val

Tyr

Leu

Thr

Val
265
Val

Ser

Leu

Ala

10

Thr

Pro

Ile

Ile

Val

Ala

Val

Val

Leu

His

170

Ala

Leu

Leu

Leu

Leu

250

Ser

Glu

Thr

Asn

Val

Pro

Asp

Ile

Val

75

Val

Asn

Tyr

Asn

Lys

155

Leu

Gly

Glu

Glu

Gly

235

Met

His

Val

Tyr

Gly
315

Pro

Asn

His

Met

60

Glu

Glu

Lys

Ser

Gly

140

Thr

Arg

Asn

Ala

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

445

Ala

Pro

Arg

45

Asp

Asn

Arg

Thr

Asp

125

Ser

Ala

Asn

Ser

Leu

205

Lys

Pro

Ser

Asp

Asn
285

Val

Glu

Ala

Thr

30

Ile

Ser

Glu

Ser

Val

110

Pro

Lys

Gly

Val

Ile

190

Glu

Thr

Ser

Arg

Pro
270
Ala

Val

Tyr

Lys

15

Leu

Gly

Val

Tyr

Pro

95

Ala

Gln

Ile

Val

Ser

175

Gly

Glu

His

Val

Thr

255

Glu

Lys

Ser

Lys

Thr

Arg

Gly

Val

Gly

80

His

Leu

Pro

Gly

Asn

160

Phe

Leu

Arg

Thr

Phe

240

Pro

Val

Thr

Val

Cys
320
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Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> SEQ ID NO 16

<211> LENGTH: 1743

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #19 fusion protein

<400> SEQUENCE: 16

aggccgtece cgaccttgece tgaacaagece cageectggg gagecectgt ggaagtggag 60
tcecttectgg tecacceegg tgacctgeta cagetteget gteggetgeg ggacgatgtg 120
cagagcatca actggetgeg ggacggggtyg cagetggegg aaagcaatceg cacccegcate 180
acaggggagyg aggtggaggt gcaggactce gtgcccgeag actecggect ctatgettge 240
gtaaccagca gcccecteggg cagtgacacce acctacttet cegtcaatgt ttecagatget 300
ctceectect cggaggatga tgatgatgat gatgactect cttcagagga gaaagaaaca 360
gataacacca aaccaaaccc cgtagctcca tattggacat ccccagaaaa gatggaaaag 420
aaattgcatyg cagtgccgge tgccaagaca gtgaagtteca aatgcectte cagtgggacce 480
ccaaacccca cactgegetg gttgaaaaat ggcaaagaat tcaaacctga ccacagaatt 540
ggaggctaca aggtccgtta tgccacctgg agcatcataa tggactetgt ggtgecctet 600
gacaagggca actacacctg cattgtggag aatgagtacg gcagcatcaa ccacacatac 660
cagctggatyg tegtggageg gteccctecac cggeccatece tgcaagcagg gttgeccegece 720
aacaaaacag tggccctggg tagcaacgtg gagttcatgt gtaaggtgta cagtgaccceg 780
cagccgcaca tccagtgget aaagcacate gaggtgaatg ggagcaagat tggcccagac 840
aacctgectt atgtccagat cttgaagact getggagtta ataccaccga caaagagatg 900
gaggtgctte acttaagaaa tgtctecttt gaggacgcag gggagtatac gtgettggeg 960

ggtaactcta tcggactcte ccatcactct gcatggttga ccgttcectgga agccctggaa 1020

gagaggccegg cagtgatgac ctcgeccctyg tacctggagg acaaaactca cacatgecca 1080

ccgtgeccag cacctgaact cctgggggga ccgtcagtet tectecttcece cccaaaacce 1140

aaggacaccce tcatgatcte ccggacccct gaggtcacat gegtggtggt ggacgtgagce 1200

cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gcgtggaggt gcataatgcece 1260

aagacaaagc cgcgggagga gcagtacaac agcacgtacce gtgtggtcag cgtcectcace 1320
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88

gtectgcace aggactggcet gaatggcaag gagtacaagt gcaaggtctc caacaaagec 1380
cteccagece ccatcgagaa aaccatctcec aaagccaaag ggcagccccyg agaaccacag 1440
gtgtacacce tgcccccate ccgggatgag ctgaccaaga accaggtcag cctgacctge 1500
ctggtcaaag gcttctatcece cagcgacatc gcecgtggagt gggagagcaa tgggcagcecg 1560
gagaacaact acaagaccac gcctccegtg ctggactceg acggctectt cttectcectac 1620
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttcte atgctcecegtg 1680
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctcecctgte tecgggtaaa 1740
tga 1743
<210> SEQ ID NO 17

<211> LENGTH: 1581

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #13 fusion protein

<400> SEQUENCE: 17

aaaaatcgca cccgecatcac aggggaggag gtggaggtge aggactcegt gcccgcagac 60
tceggectet atgettgegt aaccagecage cectegggea gtgacaccac ctacttcetee 120
gtcaatgttt cagatgctct cccctecteg gaggatgatg atgatgatga tgactcctet 180
tcagaggaga aagaaacaga taacaccaaa ccaaacccceg tagctccata ttggacatce 240
ccagaaaaga tggaaaagaa attgcatgca gtgccggetyg ccaagacagt gaagttcaaa 300
tgccetteca gtgggacccee aaaccccaca ctgegcetggt tgaaaaatgg caaagaatte 360
aaacctgacc acagaattgg aggctacaag gtccgttatg ccacctggag catcataatg 420
gactctgtygyg tgccctcetga caagggcaac tacacctgca ttgtggagaa tgagtacgge 480
agcatcaacc acacatacca gctggatgtce gtggageggt ccectcaccyg gcccatectg 540
caagcagggt tgcccgecaa caaaacagtg gecctgggta gcaacgtgga gttcatgtgt 600
aaggtgtaca gtgacccgca gccgcacatce cagtggctaa agcacatcga ggtgaatggg 660
agcaagattg gcccagacaa cctgccttat gtecagatet tgaagactge tggagttaat 720
accaccgaca aagagatgga ggtgcttcac ttaagaaatg tctectttga ggacgcaggg 780
gagtatacgt gcttggcggg taactctatc ggactctcce atcactctge atggttgacce 840
gttetggaag cectggaaga gaggcecggca gtgatgacct cgeccctgta cctggaggac 900
aaaactcaca catgcccacce gtgcccagca cctgaactece tggggggace gtcagtette 960
ctectteccece caaaacccaa ggacacccte atgatctecce ggacccecctga ggtcacatgce 1020

gtggtggtgg acgtgagcca cgaagaccct gaggtcaagt tcaactggta cgtggacggce 1080

gtggaggtgce ataatgccaa gacaaagccg cgggaggage agtacaacag cacgtaccegt 1140

gtggtcagceg tcecctcaccgt cctgcaccag gactggctga atggcaagga gtacaagtge 1200

aaggtcteca acaaagccct cccageccce atcgagaaaa ccatctccaa agccaaaggg 1260

cagccccgag aaccacaggt gtacaccetg cceccatcece gggatgaget gaccaagaac 1320

caggtcagcce tgacctgect ggtcaaaggce ttctatccca gecgacatcge cgtggagtgg 1380

gagagcaatg ggcagccgga gaacaactac aagaccacge ctecegtget ggactecgac 1440

ggctecttet tectctacag caagctcacce gtggacaaga gcaggtggca gcaggggaac 1500

gtcttctecat gcteccecgtgat gcatgaggcet ctgcacaacc actacacgca gaagagcectce 1560

tcectgtete cgggtaaatg a 1581
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<210> SEQ ID NO 18

<211> LENGTH: 1503

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #22 fusion protein

<400> SEQUENCE: 18

gtaaccagca gcccecteggg cagtgacacce acctacttet cegtcaatgt ttecagatget 60
ctceectect cggaggatga tgatgatgat gatgactect cttcagagga gaaagaaaca 120
gataacacca aaccaaaccc cgtagctcca tattggacat ccccagaaaa gatggaaaag 180
aaattgcatyg cagtgccgge tgccaagaca gtgaagtteca aatgcectte cagtgggacce 240
ccaaacccca cactgegetg gttgaaaaat ggcaaagaat tcaaacctga ccacagaatt 300
ggaggctaca aggtccgtta tgccacctgg agcatcataa tggactetgt ggtgecctet 360
gacaagggca actacacctg cattgtggag aatgagtacg gcagcatcaa ccacacatac 420
cagctggatyg tegtggageg gteccctecac cggeccatece tgcaagcagg gttgeccegece 480
aacaaaacag tggccctggg tagcaacgtg gagttcatgt gtaaggtgta cagtgaccceg 540
cagccgcaca tccagtgget aaagcacate gaggtgaatg ggagcaagat tggcccagac 600
aacctgectt atgtccagat cttgaagact getggagtta ataccaccga caaagagatg 660
gaggtgctte acttaagaaa tgtctecttt gaggacgcag gggagtatac gtgettggeg 720
ggtaactcta tcggactcte ccatcactcet gecatggttga cegttetgga agecctggaa 780
gagaggccegg cagtgatgac ctcgeccctyg tacctggagg acaaaactca cacatgecca 840
cegtgeccag cacctgaact cectgggggga ccgtecagtet tectettece cccaaaaccce 900
aaggacaccce tcatgatcte cecggaccect gaggtcacat gegtggtggt ggacgtgage 960

cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gcgtggaggt gcataatgcece 1020
aagacaaagc cgcgggagga gcagtacaac agcacgtacce gtgtggtcag cgtectcace 1080
gtectgcace aggactggcet gaatggcaag gagtacaagt gcaaggtctc caacaaagec 1140
cteccagece ccatcgagaa aaccatctcec aaagccaaag ggcagccccyg agaaccacag 1200
gtgtacacce tgcccccate ccgggatgag ctgaccaaga accaggtcag cctgacctge 1260
ctggtcaaag gcttctatcece cagcgacatc gcecgtggagt gggagagcaa tgggcagcecg 1320
gagaacaact acaagaccac gcctccegtg ctggactceg acggctectt cttectcectac 1380
agcaagctca ccgtggacaa gagcaggtgg cagcagggga acgtcttcte atgctcecegtg 1440
atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctcecctgte tecgggtaaa 1500
tga 1503
<210> SEQ ID NO 19

<211> LENGTH: 1407

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #23 fusion protein

<400> SEQUENCE: 19

tcctettcag aggagaaaga aacagataac accaaaccaa accccgtage tccatattgg 60

acatccccag aaaagatgga aaagaaattg catgecagtge cggetgccaa gacagtgaag 120

ttcaaatgce cttccagtgg gaccccaaac cccacactge getggttgaa aaatggcaaa 180
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gaattcaaac ctgaccacag aattggaggc tacaaggtcc gttatgccac ctggagcatc 240
ataatggact ctgtggtgcc ctctgacaag ggcaactaca cctgcattgt ggagaatgag 300
tacggcagca tcaaccacac ataccagctg gatgtegtgg agcggtcccce tcaccggecce 360
atcctgcaag cagggttgcce cgccaacaaa acagtggccce tgggtagcaa cgtggagttce 420
atgtgtaagg tgtacagtga cccgcagccg cacatccagt ggctaaagca catcgaggtg 480
aatgggagca agattggccc agacaacctg ccttatgtcc agatcttgaa gactgctgga 540
gttaatacca ccgacaaaga gatggaggtg cttcacttaa gaaatgtctc ctttgaggac 600
gcaggggagt atacgtgctt ggcgggtaac tctatcggac tctcccatca ctctgcatgg 660
ttgaccgttc tggaagccct ggaagagagg ccggcagtga tgacctegec cctgtacctg 720
gaggacaaaa ctcacacatg cccaccgtgc ccagcacctg aactcctggg gggaccgtca 780
gtcttcoctet tccccccaaa acccaaggac accctcatga tctcccggac ccctgaggtce 840
acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 900
gacggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg 960

taccgtgtgg tcagcgtect caccgtectg caccaggact ggctgaatgg caaggagtac 1020
aagtgcaagg tctccaacaa agccctecca geccccateg agaaaaccat ctccaaagece 1080
aaagggcagce cccgagaacc acaggtgtac accctgcecce catcccggga tgagetgace 1140
aagaaccagg tcagcctgac ctgcctggtce aaaggcttcect atcccagcga catcgecgtg 1200
gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcectec cgtgctggac 1260
tcecgacgget ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag 1320
gggaacgtct tctcatgcte cgtgatgcat gaggctctgce acaaccacta cacgcagaag 1380
agcctetece tgtctcececggg taaatga 1407
<210> SEQ ID NO 20

<211> LENGTH: 1374

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #26 fusion protein

<400> SEQUENCE: 20

aaacctaacc ccgtagetee atattggaca tccccagaaa agatggaaaa gaaattgceat 60
gecagtgcegg ctgccaagac agtgaagttce aaatgccctt ccagtgggac cccaaaccec 120
acactgcgcet ggttgaaaaa tggcaaagaa ttcaaacctg accacagaat tggaggctac 180
aaggtcegtt atgccacctg gagcatcata atggactetg tggtgeccte tgacaaggge 240
aactacacct gcattgtgga gaatgagtac ggcagcatca accacacata ccagctggat 300
gtegtggage ggtcccctceca ceggeccate ctgcaagcag ggttgeccge caacaaaaca 360
gtggcectgg gtagcaacgt ggagttcatyg tgtaaggtgt acagtgaccce geagecgeac 420
atccagtgge taaagcacat cgaggtgaat gggagcaaga ttggcccaga caacctgect 480
tatgtccaga tcttgaagac tgctggagtt aataccaceg acaaagagat ggaggtgett 540
cacttaagaa atgtctectt tgaggacgca ggggagtata cgtgettgge gggtaactcet 600
atcggactct cccatcacte tgcatggttg accgttetgg aagecctgga agagaggecg 660
gcagtgatga cctcgcccct gtacctggag gacaaaactce acacatgecce accgtgecca 720
gecacctgaac tcectgggggg accgtcagte ttectettee ccccaaaacc caaggacace 780

ctcatgatct cceggaccee tgaggtcaca tgegtggtgg tggacgtgag ccacgaagac 840
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cctgaggtca agttcaactg gtacgtggac ggegtggagg tgcataatgc caagacaaag 900
ccgegggagg agcagtacaa cagcacgtac cgtgtggtca gegtcctcac cgtectgceac 960

caggactggce tgaatggcaa ggagtacaag tgcaaggtct ccaacaaagce cctceccagece 1020
cccatcgaga aaaccatctc caaagccaaa gggcagcccece gagaaccaca ggtgtacace 1080
ctgcecccat cccgggatga gectgaccaag aaccaggtca gectgacctyg cctggtcaaa 1140
ggcttctate ccagcgacat cgcegtggag tgggagagca atgggcagece ggagaacaac 1200
tacaagacca cgcctccecegt getggactcee gacggctect tettectcta cagcaagcetce 1260
accgtggaca agagcaggtg gcagcagggg aacgtcttet catgctccecgt gatgcatgag 1320
gctectgcaca accactacac gcagaagagc ctctcececctgt cteccgggtaa atga 1374
<210> SEQ ID NO 21

<211> LENGTH: 1356

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #29 fusion protein

<400> SEQUENCE: 21

ccatattgga catccccaga aaagatggaa aagaaattge atgcagtgee ggctgccaag 60
acagtgaagt tcaaatgccce tteccagtggg accccaaacce ccacactgeg ctggttgaaa 120
aatggcaaag aattcaaacc tgaccacaga attggagget acaaggtecg ttatgccacce 180
tggagcatca taatggactce tgtggtgece tctgacaagg gcaactacac ctgcattgtg 240
gagaatgagt acggcagcat caaccacaca taccagctgg atgtcegtgga geggtcccct 300
caccggecca tectgecaage agggttgece gecaacaaaa cagtggeect gggtagcaac 360
gtggagttca tgtgtaaggt gtacagtgac ccgcagccge acatccagtyg gctaaageac 420
atcgaggtga atgggagcaa gattggccca gacaacctge cttatgteca gatcttgaag 480
actgctggag ttaataccac cgacaaagag atggaggtgce ttcacttaag aaatgtctcece 540
tttgaggacyg caggggagta tacgtgecttg gecgggtaact ctatcggact ctcccatcac 600
tctgcatggt tgaccgttet ggaagecctyg gaagagagge cggecagtgat gacctegecce 660
ctgtacctgg aggacaaaac tcacacatge ccaccgtgec cagcacctga actcetgggg 720
ggaccgtcag tcttectett ceccccaaaa cccaaggaca ccctcatgat cteceggacce 780
cctgaggtca catgegtggt ggtggacgtyg agecacgaag accctgaggt caagttcaac 840
tggtacgtgg acggcegtgga ggtgcataat gccaagacaa agceegeggga ggagcagtac 900
aacagcacgt accgtgtggt cagegtecte accgtectge accaggactyg getgaatgge 960
aaggagtaca agtgcaaggt ctccaacaaa gcectcccag cecccatega gaaaaccatce 1020
tccaaagcca aagggcagec ccgagaacca caggtgtaca cectgeccce atcccegggat 1080

gagctgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tcccagcgac 1140

atcgcegtgyg agtgggagag caatgggeag ccggagaaca actacaagac cacgcectcecce 1200

gtgctggact ccgacggcte cttettecte tacagcaagce tcaccgtgga caagagcagg 1260

tggcagcagg ggaacgtctt ctcatgctce gtgatgcatg aggctctgca caaccactac 1320

acgcagaaga gcctctcect gtectcecegggt aaatga 1356

<210> SEQ ID NO 22

<211> LENGTH: 1341
<212> TYPE: DNA
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<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: nucleotide sequence of #8 fusion protein
<400> SEQUENCE: 22

ccagaaaaga tggaaaagaa attgcatgca gtgccggetyg ccaagacagt gaagttcaaa
tgccetteca gtgggacccee aaaccccaca ctgegcetggt tgaaaaatgg caaagaatte
aaacctgacc acagaattgg aggctacaag gtccgttatg ccacctggag catcataatg
gactctgtygyg tgccctcetga caagggcaac tacacctgca ttgtggagaa tgagtacgge
agcatcaacc acacatacca gctggatgtce gtggageggt ccectcaccyg gcccatectg
caagcagggt tgcccgecaa caaaacagtg gecctgggta gcaacgtgga gttcatgtgt
aaggtgtaca gtgacccgca gccgcacatce cagtggctaa agcacatcga ggtgaatggg
agcaagattg gcccagacaa cctgccttat gtecagatet tgaagactge tggagttaat
accaccgaca aagagatgga ggtgcttcac ttaagaaatg tctectttga ggacgcaggg
gagtatacgt gcttggcggg taactctatc ggactctcce atcactctge atggttgacce
gttetggaag cectggaaga gaggcecggca gtgatgacct cgeccctgta cctggaggac
aaaactcaca catgcccacce gtgcccagca cctgaactece tggggggace gtcagtette
ctetteccee caaaacccaa ggacacccte atgatctece ggacccctga ggtcacatge
gtggtggtygyg acgtgagcca cgaagaccct gaggtcaagt tcaactggta cgtggacgge
gtggaggtge ataatgccaa gacaaagccg cgggaggagce agtacaacag cacgtaccegt
gtggtcageyg tectcaccgt cctgcaccag gactggetga atggcaagga gtacaagtge
aaggtctcca acaaagccct cccageccece atcgagaaaa ccatctccaa agccaaaggg
cagceccgag aaccacaggt gtacaccctg cecccatcee gggatgaget gaccaagaac
caggtcagee tgacctgect ggtcaaagge ttectatcceca gegacatcege cgtggagtgg
gagagcaatyg ggcagccgga gaacaactac aagaccacgce cteccegtget ggactccgac
ggctecttet tectcectacag caagetcace gtggacaaga gcaggtggca gcaggggaac
gtettetecat geteccgtgat gcatgaggcet ctgcacaacce actacacgca gaagagcctce
tcectgtete cgggtaaatg a

<210> SEQ ID NO 23

<211> LENGTH: 78

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(78

<223> OTHER INFORMATION: DNA sequence of VEGFR1 signal peptide
<400> SEQUENCE: 23

atggtcagcet actgggacac cggggtectg ctgtgegege tgctcagetyg tetgettete

acaggatcta gttcecgga

<210> SEQ ID NO 24

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #19 fusion
protein

<400> SEQUENCE: 24

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341

60

78
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tagttcecgga aggccgtececce cgaccttgcee tg 32

<210> SEQ ID NO 25

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of DNA sequence of #13 fusion
protein

<400> SEQUENCE: 25

tagttccgga aaaaatcgca cccgcatcac ag 32

<210> SEQ ID NO 26

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #22 fusion
protein

<400> SEQUENCE: 26

tagttccgga gtaaccagca gecccteggg ¢ 31

<210> SEQ ID NO 27

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #23 fusion
protein

<400> SEQUENCE: 27

tagttccgga tcctettecag aggagaaaga aac 33

<210> SEQ ID NO 28

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #26 fusion
protein

<400> SEQUENCE: 28

tagttcecgga aaacctaacc ccgtagetcee at 32

<210> SEQ ID NO 29

<211> LENGTH: 34

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #29 fusion
protein

<400> SEQUENCE: 29

tagttccgga ccatattgga catccccaga aaag 34

<210> SEQ ID NO 30

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of #8 fusion
protein

<400> SEQUENCE: 30

ctagctcegyg accagaaaag atggaaaaga aattgce 36
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<210> SEQ ID NO 31

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer DNA sequence of FGFR1

<400> SEQUENCE: 31

gttttgtect ccaggtacag gggcgaggtce 30

<210> SEQ ID NO 32

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer DNA sequence of human IgG Fc

<400> SEQUENCE: 32

ctgtacctgg aggacaaaac tcacacatgc 30

<210> SEQ ID NO 33

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer DNA sequence of human IgG Fc

<400> SEQUENCE: 33

gatatctgca gtcatttacc cggagacagg 30
We claim: 4. The isolated soluble fusion protein, according to claim 1,
1. An isolated soluble fusion protein comprising SEQ ID 33 which consists of SEQ. ID NO:12.

NO: 12. 5. The isolated soluble fusion protein, according to claim 2,
2. An isolated soluble fusion protein comprising SEQ ID which consists of SEQ. ID NO 13. ) ) )

NO: 13. 6. The isolated soluble fusion protein, according to claim 3,

3. An isolated soluble fusion protein comprising SEQ ID which consists of SEQ. ID NO:14.
NO: 14. ® % % k&
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